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In 2015, approximately 500 million smart phone users were estimated to use some type 
of health-related app.  These apps are developed intending to promote health and wellness 
behavior in users.  However, the simple availability of a technology such as an app does not 
imply that it will be used effectively for its intended purpose. An app with countless benefits may 
go unused if it does not appeal to the user.  This research applies the factors of perceived ease of 
use and perceived usefulness as a theoretical foundation to understand how these factors and 
other elements affected the adoption of healthcare apps for smartphone devices among the Baby 
Boomer population of eastern North Carolina.  The Baby Boomer population is the second largest 
age demographic in the United States; second only to the Millennials.  Aging Baby Boomers are 
at an increased risk of developing chronic diseases that will lead to increasing costs for 
consumers, healthcare providers, and the government.  Healthcare apps are new technologies that 
are developed to increase patient-centered care, thus decreasing costs and increasing quality of 
health.  Healthcare apps have the possibility of being a great resource to the aging Baby Boomer 
population. However, there are limited studies investigating this population and their adoption of 
new technologies such as healthcare apps. Participants born between 1946 and 1964 in eastern 
North Carolina, chosen by snowball sampling, downloaded the healthcare app, CareZone onto 
their smartphone devices and used it for two weeks.  After the two weeks, the participants were 
interviewed about their experience using smartphones, apps, and healthcare apps in particular. 
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Chapter One: Introduction 
 Smartphones are mobile telephones that have some of the functionality of a computer, 
allowing the user to run software applications and connect to the Internet (Luxton et al., 2011).  
Current data report that more than 58% Americans have a smartphone (Gray, 2014).  One of the 
key characteristics of a smartphone is the applications, or “apps” that are available to users 
(d’Heureuse, Huici, & Arumaithurai, 2012).  An “app” is an encapsulated piece of software that 
allow users to execute numerous functions such as listen to music, watch movies, play games, 
track activity, and calculate caloric intake, for example (Bredicam & Vigar-Ellis, 2014).  A 
report by Nielsen indicated that 89% of mobile usage is dedicated to mobile apps.  Today, there 
are over a million mobile applications provided by Google Play and the iTunes App Store (Perez, 
2014).  There are numerous categories of smartphone apps available to users.  One area of 
interest that is popular with smartphone users is healthcare (Kern, 2014).  Today, approximately 
500 million smartphone users have downloaded some type of health-related app (Massachusetts 
Institute of Technology, 2014).  Smartphones and healthcare apps are on the verge of becoming a 
pivotal part of maintaining health, decreasing healthcare costs, and redefining current healthcare 
models (Mohr, Cheung, Schueeler, Brown, & Duan, 2013). There are several factors contributing 
to this increased interest in technologies such as healthcare apps.  In 2013, the United States 
spent $2.7 trillion on healthcare, which comprised approximately a fifth of the country’s gross 
domestic product (Freedman, 2014). Another factor is the Affordable Care Act, which has 
shifted the current business model of healthcare from one in which more treatments equated to 
more money, to one focused on prevention.  The Affordable Care Act does not fund treatments; 
instead, it funds the plan and innovations to keep patients healthy to avoid costly treatments 
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(Freedman, 2014).  This Act has healthcare organizations examining and redefining their current 
business models.  Many of these organizations are focusing on mobile and digital technologies as 
a part of the solution to cut costs and improve the health of the population.  Mobile and digital 
technology applications include those that aid in chronic pain management, provide 
independence to the geriatric population, ensure safe medication adherence, and improve the 
healthcare system, to name a few (West, 2012).   
Other countries have already implemented technology into their healthcare models with 
favorable results.  In Europe, health-centric technologies such as mobile health technology has 
decreased the cost of chronic medical treatment by at least 35% within the general population 
(Freedman, 2014).  In Britain, the National Health Service is in the process of creating an “app 
store” endorsing applications and technologies to aid with smoking cessation, weight loss, 
exercise, and more (Donnely, 2014).  A report by the Brookings Institute cited that one of the 
reasons America spends more money per patient than any other country is due to the low use of 
health-related technology (West, 2010).  In the United States, researchers and entrepreneurs are 
seeking ways in which technology can improve health and decrease costs.  For example, 
medication non-compliance occurs when individuals either take too little, too much, the incorrect 
medication, or skip it entirely.  The effects of medication noncompliance and medication-related 
errors cost the healthcare system almost $300 billion dollars a year (Freedman, 2014).  One 
company, MediSafe, developed an online service and a mobile app to aid patients with tracking 
the timing and dosage of their medications.  AirStrip Technologies, a company based in San 
Antonio, Texas, is on the forefront of remote patient monitoring, providing clinicians with real-
time data on their smartphones or tablet, which enables them to be aware of changes that could 
signify a crisis and prevent a costly hospital readmission.  The estimated cost this technology 
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could save hospitals, insurance companies, and patients would be about $23.5 billion (Freedman, 
2014). 
Mobile apps, online services, remote monitoring, and other similar technologies can 
provide numerous benefits and advantages to healthcare (Amirkhani, Salehahmadi, Kheiri, & 
Hajialiasgari, 2011).  In this culture of patient-centered care, emerging technologies and digital 
devices allow patients more control of their health, increase healthcare accessibility to 
underserved populations, and encourage positive behavioral changes (Moore, 2012).  The culture 
of the all-knowing doctor and the passive patient is transitioning to one in which the physician 
and patient partner together, resulting in better patient outcomes (Abram, 2015).  Apps that store 
a patient’s health record can easily be sent to a new or consulting physician, thus saving time and 
reducing reporting errors (Ghose, 2014).  Smartphone apps that connect to wireless sensors can 
monitor blood-oxygen levels, glucose levels and blood pressure.  Other smartphone apps are in 
development that can perform diagnostic tests of one’s breath, urine, blood, and liver.  
Diagnostic and health monitoring apps could decrease the cost associated with going to a clinic 
or a lab (Topol, 2015).  In addition, many of these apps can forward the results to a hospital or 
physician, alerting them of any critical results.   
Smartphones and healthcare apps can provide a wide array of features to aid users.  
However, the adoption of innovative technology such as healthcare apps is not automatic.  A 
failure of user adoption has long been a detriment to the success of new technology (Davis, 
1993).  For users to reap the benefits of smartphone apps, it is important to know if the user 
wants to use the technology (Mohr et al., 2013).  Technology developers cited “changing 
people's mindsets” as the biggest challenge to technology adoption (Rutherford, 2010). Initiating 
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and maintaining a health-related behavior change could be a challenge, regardless of the benefit 
of the app.   
Technology enterprises, software developers, and researchers are continuously studying 
the factors that affect a user’s adoption of a technology.  As apps increase in popularity, so does 
an interest in studying their adoption rates among users (Dogruel, Joeckel, & Bowman, 2015).  
Some research focuses on smartphone app development for specific fields such as education, 
retail, and healthcare (Bredican & Vigar-Ellis, 2014).  Others focus on smartphone app usage, 
app privacy, and the purpose of the app (Dogruel, Joeckel, & Bowman, 2015).  Cowen (2013), 
Rosser and Ecleston (2011), and Visser (2014) are a few studies that focused on the potential of a 
smartphone app to be used and adopted.  Dogruel, Joeckel, and Bowman (2015) studied the 
heuristic decision processes of app selection. Another area studied is the characteristics of a 
specific user population’s adoption of smartphone apps (Pandey, Hasan, Dubey, & Sarangi, 
2012).  One key to the success of a new technology, such as a smartphone app, greatly depends 
on identifying the needs and habits of the primary “stakeholders” or the population that will be 
using the technology (Rutherford, 2010).  Healthcare apps provide numerous benefits; however, 
it is important to identify the specific needs and user habits of the “stakeholders” that will use 
and ultimately benefit from the app.  
There are numerous factors that are unique to a population and affect their technology use 
and adoption.  These include gender, social-economic status, education, profession, and age. One 
population with defined boundaries, characteristics, and needs are those pertaining to a specific 
generation.  There are five major generation demographics in the United States: the Greatest 
generation (born before 1928), the Silent Generation (1928-1945), the Baby Boomers (1946-
1964), Generation Xers (1965-1980), and Millennials (1981-1997) (Fry, 2015).  Each generation 
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has specific demographic, attitudinal, and cultural characteristics that affect how and why they 
use a specific technology.  For example, more Millennials (95%) own a cell phone compared to 
85% Baby Boomers, but there are more Baby Boomers (65%) than Millennials (57%) that own a 
desktop computer (Zickuhr, 2011).  This difference is even noted in how the generations view 
technology and healthcare.  For example, 27% of Millennials, 25% of Gen Xers, 24% of Baby 
Boomers, and 12% of the Silent Generation would discuss treatment options of a sensitive nature 
through the use of “virtual visit” (Shannon-Missal, 2014).  However, 57% of the Silent 
generation, 52% of Baby Boomers, and 44% of Gen Xers were in favor of using virtual 
prescription services compared to only 42% of Millennials.  Also, 34% of the Silent generation 
and Baby Boomers were more likely to use virtual diagnostic and lab services than millennials 
(25%) (Shannon-Missal, 2014).  Also, each generation has a different expectation of what they 
expect from technology.  The Silent Generation expects direction, the Baby Boomers want to be 
engaged, Generation X want to be educated, and the Millennials want to connect (Howe, 2009).  
Of these generations, the Baby Boomers are coming to the forefront with regard to the 
opportunities that technology can provide.   
Who are the Baby Boomers?  According to the US Census Bureau, a “Baby Boomer” is 
any individual born in the United States between the years 1946 and the middle of 1964.  The 
Baby Boomer generation is marked by a significant rise in birth rate at the end of World War II 
and a steady decline after the introduction of the birth control pill (Taylor, 2014).  The Baby 
Boomer generation is the second largest age demographic in the United States.  Today, there are 
approximately 75 million Baby Boomers in the United States (Barr, 2014). As Baby Boomers 
age, they present a challenge and opportunity for healthcare. Baby Boomers’ healthcare needs 
involve caring for aging parents, focusing on their personal wellness, and fighting the aging 
 6 
 
process (Howe, 2009).  An article in the March 2013 issue of JAMA Internal Medicine states 
that while Baby Boomers will live longer, they are at a higher risk of developing chronic 
diseases such as hypertension, diabetes, high cholesterol and obesity (Barr, 2014).  Also, Baby 
Boomers are hospitalized three times as often and visit a physician twice as often compared to 
the general population (West, 2012).  This could lead to an increase in rising health costs. By 
2030, there will be about 69 million Americans aged 65 and older.  As a large number of Baby 
Boomers turn 65, they also become eligible for Medicare.  Medicare is the federal health 
insurance program for individuals 65 years old and older (Medicare, 2015).  In 2011, Medicare 
spent $549 billion on healthcare (Medicare, 2015).  As Baby Boomers retire and become eligible 
for Medicare, the cost associated with Medicare will concurrently increase. 
Smartphones and smartphone apps are predicted to become a major factor in maintaining 
health, decreasing healthcare costs, and redefining healthcare (Mohr et al., 2013).  Therefore, 
smartphone apps are an opportunity for Baby Boomers, with their healthcare challenges, to 
become more involved with their healthcare and decrease overall costs. In fact, most studies 
indicate that Baby Boomers constitute a large number of technology users. An average of 64% 
own a desktop or laptop computer (Zickuhr, 2011).  Baby Boomers are one of the fastest 
growing demographics to use social media formats such as Facebook, LinkedIn and Twitter.  
Approximately 84-86% of Baby Boomers own a cell phone (Zickuhr, 2011).  Though a large 
number of Baby Boomers own a cell phone, the activities for which the cell phone is used can 
vary greatly (Zickuhr, 2011).  Computer usage and online technology is in high use among Baby 
Boomers and young adults (Russell, 1998).  Baby Boomers actually comprise 53% of adult 
Internet users.  They are also interested in using technology for their health.  Reisenwitz and Iyer 
(2007) studied the technology habits of younger Baby Boomers - those born between 1956 and 
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1965 - and older Baby Boomers - those born between 1947 and 1955.  In their study, 33.5% of 
younger boomers used the Internet to research health and medical information.  More than 45% 
of older Boomers access the Internet for health and medical information.   
Though there is research on Baby Boomers and their technology use, there are limited 
studies on the factors that drive and direct their use of technology. The proper use of a 
technology, such as a smartphone app, can bring about numerous advantages to the individuals 
that use them (Amirkhani et al., 2011).  Luckily, boomers have shown to be willing to 
incorporate healthcare apps into their life (Barr, 2014).  In a survey of 600 Baby Boomers, 60% 
of the respondents would use an app if their physician recommended it.  The study further noted 
that 48% would download an app to monitor a chronic condition and 47% would download an 
app to monitor their eating and activity (Dolan, 2012).   
Though there is emerging research of the potential of smartphone apps in a wide variety 
of clinical and healthcare settings, there is limited research about Baby Boomers and the factors 
affecting and influencing their adoption of smartphone apps (Pandey et al., 2012).  Research 
pertaining to technology adoption has been a focus of the information technology community for 
decades (Venkatesh, 2000).  There are numerous factors that have been studied with regard to 
technology adoption:  rewards, feedback, sense of agency, and perceived usefulness (Mohr et al., 
2013).  Many researchers have proposed theories to better understand and predict the use of a 
new technology.  The theory of reasoned action (TRA) was developed by Martin Fishbein and 
Icek Ajzen and focused on user attitude and behavior (Amirkhani et al., 2011).  The diffusion of 
innovations theory was developed to explain why and how, and the rate that new technologies 
spread through different cultures (Amirkhani et al., 2011).  However, the Technology 
Acceptance Model (TAM) proposed by Fred Davis in his doctoral study has become a 
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foundation model of predicting technology use.  Davis asked the question, “What causes people 
to accept or reject information technology?” (Davis, 1989).  From the many proposed and 
studied variables at the time of his research, Davis proposed that two determinants were most 
influential:  perceived usefulness and perceived ease of use (Davis, 1989).  Davis’s model has 
led to numerous other technology model developments; The Carolina Model, the Feng Chenn 
Tang Model, and the Meng Chan Chenn Model are just a few theories that have sprung from the 
TAM model.  An understanding of the significance of the perceived usefulness and ease of use 
of a technology is necessary for the development of a high quality technology (Wallace & 
Sheetz, 2014).   
Though much research has focused upon general technology adoption, there is a lack of 
research pertaining to the factors that affect the Baby Boomer population’s adoption of 
smartphone apps for their health.  Baby Boomers are the second largest generational 
demographic within the United States.  As Baby Boomers age, they are predicted to present 
challenges to the healthcare industry; however, technology developments such as smartphone 
healthcare apps contain the possibility of turning these challenges into opportunities.  However, 
research reveals that user adoption of technology is not automatic.  Researchers have studied 
several factors that can increase a user’s adoption of technology.  In this study, the factors of 
perceived ease of use and perceived usefulness provided the theoretical foundation to understand 
the adoption of smartphone healthcare apps within the Baby Boomer generation.  
Purpose Statement 
More than 60% of Baby Boomers would download an app to use, especially if their 
physician recommended it (Dolan, 2012). However, this number does not translate into action of 
actual healthcare app adoption. Adoption refers to the uptake and sustained use of a technology, 
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in this case, smartphone app adoption among Baby Boomers (Mohr et al., 2013).  This is likely 
because adoption stands as an ongoing challenge between willingness to access and actual 
ongoing use of an app by Baby Boomers.  Though 60% of Baby Boomers would download an 
app, many Baby Boomers don't use the app after download (Dolan, 2012).  Technology 
development and implementation is an expensive venture.  Early studies of technology adoption 
focused on technology within the business industry.  A technology developed for a business 
could simplify a process, improve time efficiency, and decrease cost; however, there were many 
occurrences of a business investing thousands of dollars into a new technology which were not 
being utilized by its employees (Venkatesh & Davis, 1996).  Another example involves self-
service technologies (SSTs).  SSTs include devices such as kiosks, mobile services, ATMs, and 
automated check-in machines.  SSTs provide many benefits; however, these technologies could 
not be fully utilized unless users fully adopted and used these technologies and devices (Lin & 
Change, 2011).  Though the benefits of a technology could be numerous, if the users are 
unwilling to use them, the technology is limited in its benefits to the user.  A thorough 
examination of the factors that affect the adoption of a new technology can greatly aid in 
developing a technology that will be utilized to the fullest.  Numerous technology adoption 
models have been developed through the years.  For this study, the prevalent factors of the 
Technology Acceptance Model (TAM) were the theoretical foundation to study the adoption 
behavior of healthcare apps for smartphone devices for the Baby Boomer population.   
The purpose of this research is to study the smartphone healthcare app technology 
adoption behavior of Baby Boomers in eastern North Carolina. The factors of perceived ease of 
use and perceived usefulness were incorporated as a foundation for understanding their adoption 
of smartphone healthcare apps.  Baby Boomers - individuals born between 1946 and 1964 - were 
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invited to participate in a study to download the healthcare app, CareZone, onto their smartphone 
device to use for two weeks.  The CareZone app was used as a representative healthcare 
smartphone app for this study.  After this two-week period, the participants met with the 
researcher for an interview to discuss their experience using the smartphone app.  Through these 
interviews, the participants’ responses were coded and qualitatively analyzed to understand how 
perceived usefulness and perceived ease of use of the app affects adoption.  The TAM models 
how users accept and use a technology based on the factors of perceived usefulness and 
perceived ease of use.  Davis (1989) defined perceived usefulness as “the degree to which a 
person believes that using a particular system would enhance his or her job performance” and 
defined perceived ease of use as “the degree to which a person believes that using a particular 
system would be free from effort.”  It should be noted that Davis proposed the purpose of this 
model to “provide an explanation of the determinants of computing acceptance that are generally 
able to explain the behavior of users a wide range of computing technology” (Lala, 2014).   
The Research Questions and the Research Strategy 
This study focuses on the following research questions: 
Q1.  Do Baby Boomers who have experience using at least one healthcare app for 
smartphones perceive healthcare apps for smartphones to be useful to their healthcare? 
Q2.  Do Baby Boomers who have experience in using at least one healthcare app for 
smartphones perceive healthcare apps easy to use? 
Q3.  Do Baby Boomers perceive healthcare apps for smartphones as a technology that 
they are willing to add to their healthcare regimen, after using such an app for a period of 
time? 
 11 
 
Q4.  What factors do Baby Boomers who have experience in using at least one 
 healthcare app report would increase their adoption of healthcare apps for  smartphones? 
To respond to the research questions and meet the research objectives, this study 
employed a qualitative research methodology.  Qualitative research is a research method in 
which the researcher seeks to explore and understand individuals or groups attributed to a social 
or human problem (Cresswell, 2009). Stemming from subject areas such as anthropology and 
sociology, it aims to understand human interactions in a way that quantitative research would 
prove insufficient for, in that it cannot capture the experiences, behaviors, interactions and social 
contexts of a population (Fossey, Harvey, McDermott, & Davidson, 2002). 
Interviews were the data collection method used for this study.  Interviewing allows the 
researcher the flexibility and ability to probe the subject matter, clarify, and create new questions 
based on the responses of the subjects.  Formal unstructured interviews were used to gather 
information for this study.  Formal unstructured interviews created a space for the interviewee to 
best describe his or her experience in qualitative data collection.  The objective of the interview 
was to create an atmosphere in which the participant feels at ease to describe their experience 
with the mobile health-related app.   
The researcher took on the role of the interviewer.  An interview protocol was developed 
to formulate the appropriate questions (Knox & Burkard, 2009).  The researcher/interviewer’s 
role was one of high responsibility, and pivotal to the interviewer/interviewee relationship and 
data collection.  The interviewer learned to manage their own reactions to participants’ 
responses, avoid “therapeutic” responses, and avoid reactions that minimize the interviewee’s 
responses (Knox & Burkard, 2009).  
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 The CareZone app was chosen as the healthcare app (see Appendix D) for the 
participants to use.  CareZone is an app that monitors medications, documents the patient’s 
symptoms, tracks medical appointments, organizes contacts, stores discharge instructions, and 
other information.  The app also offers a shared calendar and journal to share medical 
information with family or other caregivers as needed.  The data is encrypted and stored in 
several physical and virtual servers.  In addition, the app is compliant with the guidelines of the 
Healthcare Insurance Portability and Accountability Act (HIPPA) and as per CareZone’s policy, 
user information is never sold to third parties.  The researcher contacted and received permission 
from CareZone to use the app for this study (see Appendix B). 
Participants were chosen by snowball sampling. Snowball sampling is a non-random 
(non-probability) sampling method (Sedgwick, 2013).  Snowball sampling is a convenient 
method to study populations that are hard-to-reach (Heckathorn, 2011). The researcher actively 
selects the most productive sample and these subjects then recommend other potential candidates 
(Marshall, 1996).  Participants were any individuals born between the years of 1946 and 1964 
that had a smartphone and agreed to use the CareZone app for two weeks.  The participants 
downloaded the CareZone app onto their smartphone device and incorporated the app into their 
daily healthcare regimen for two weeks.  At the end of the second week, face-to-face interviews 
were scheduled and conducted.  Face-to-face interviews allow the interviewer to collect verbal as 
well as nonverbal data (Knox & Burkard, 2009).   
The researcher/interviewer abided by the ethical guidelines detailed by the East Carolina 
University’s University and Medical Center Institutional Review Board (UMCIRB). Approval 
was received from UMCIRB prior to the commencement of this study (see Appendix A). 
Thesis Organization 
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 The thesis is organized into five chapters.  The first chapter is the introduction, which 
provides a brief synopsis of the current healthcare condition, the Baby Boomer population, 
smartphone and healthcare app adoption, and the challenge of technology adoption.  The 
introduction also includes a brief overview of the methodology.  The second chapter is a more 
thorough literature review pertinent to the study.  The third chapter describes the methodology of 
the study.  The fourth chapter is an analysis and interpretation of data.  Chapter five concludes 
with a discussion of the findings of the study and expands on future work.  
  
Chapter Two: Review of the Literature 
 The focus of the literature review is to provide a summary and evaluation of the existing 
research and body of knowledge pertaining to the context of the study.  This is a qualitative 
research study to understand healthcare app adoption among the Baby Boomer generation.  The 
review is an overview of the demographics of Baby Boomers, the current state of healthcare in 
the United States, the significance of smartphones and smartphone apps, and the challenge of 
technology adoption, and concludes with an evaluation of the technology adoption models, 
focusing specifically on the technology adoption model (TAM).   
 The literature review strategy for this study was executed primarily by a Boolean search 
strategy within the academic databases of East Carolina University Joyner Library via their 
“OneSearch” software.  The Boolean search strategy included the following keywords: Baby 
Boomers, technology adoption, digital, digital devices, chronic disease, chronic diagnosis, 
mobile health, technology, smartphone, smartphone apps, mobile devices, healthcare, technology 
acceptance, technology acceptance model (TAM), technology acceptance theories, and 
qualitative research. A secondary literature review strategy employed a Google powered search 
using the same keywords.  Further research was conducted in the “ProQuest Dissertations and 
Theses Global Database” to research current academic research.  
 Baby Boomers are one of the five age demographics in the United States.  Of the five 
major age demographics - the Greatest Generation, the Silent Generation, Generation Xers, and 
Millennials - the Baby Boomers are the second largest age demographic (Fry, 2015).  There are 
over 76 million Baby Boomers in the United States (Orlov, 2015).  According to the US Census 
Bureau (2006), a “Baby Boomer” is any individual that was born in the United States between 
the years 1946 and 1964.  The beginning of the Baby Boomer generation was marked by a 
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significant rise in birth rate at the end of World War II, and its end by a steady decline with the 
introduction of the birth control pill (Taylor, 2014).  During this 19-year period, the American 
economy was booming and its middle class flourishing.  A mother during this time period had an 
average of three children.  This was one child more than the previous generation.  In 1946, the 
first year of the baby boom, the birth rate increased by almost 20% compared to the previous 
year.  These rates continued to increase and reached a peak of 4.3 million births by 1957 (U.S. 
Census, 2014).  Demographic analyzers tend to separate the Baby Boomer generation into two 
parts:  the younger boomers and the older boomers.  Younger boomers were born between the 
years 1956 and 1964, and older boomers between 1946 and 1955.  Some publications further 
delineate these two groups as the Vietnam group (those born between 1946-1955) and the Me 
group (those born between 1956-1965) (Reisenwitz & Iyer, 2007).  Though there are some 
differences between the two groups of Baby Boomers, most research suggests little empirical 
evidence of any substantial difference between the groups (Reisenwitz & Iver, 2007).  This study 
focused on the Baby Boomer generation as one demographic.  
 Every day, at least 10,000 Baby Boomers turn 65 and will continue to do so until 2030 
(Cohn & Taylor, 2010).  The United States healthcare system refers to the aging Baby Boomer 
demographic as the “Gray Tsunami.”  It is a term that describes the surge of individuals born 
between 1946 and 1964 that is aging, requiring more healthcare resources (Keehan, Sisko, 
Truffer, Smith, Cowan, Poisal, & Clemens, 2008).   The United States is one of the many 
countries experiencing increasing demands on their healthcare system related to the increase of 
aging Baby Boomers (Eysenbach, 2014).  These increasing demands in healthcare stem from 
many issues related to Baby Boomers such as chronic disease management, growing health 
issues, and increasing medical needs (Eysenbach, 2014).  
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 Approximately 86% of Baby Boomers have at least one chronic disease and over half 
have at least two or three chronic diseases (Cohn & Taylor, 2010).  The term “chronic disease” 
describes a disease that persists for a long time, typically more than three months, and cannot be 
prevented by vaccination or cured with medication (Martin, 2007).  Examples of chronic 
diseases are diabetes, hypertension, and obesity. The management of chronic diseases consumes 
about 70% of healthcare costs and expenses in the United States (Marcy, n.d.).  For example, 
over $245 billion dollars was dedicated to the management and effects of diabetes (American 
Diabetes Association, 2013).  Chronic diseases can result in a reduction in the quality of life and 
increase the risk of disability and lead to untimely death (Miller, Lasiter, Ellis, & Buelow, 2015). 
The American Hospital Association reported that more than 37 million boomers will have a 
chronic disease by 2030 (Orlov, 2015).  Chronic disease management requires regular physician 
visits, prescribed medications, training for medical self-management, and changes to lifestyle 
habits (Eysenbach, 2014).  Other health related factors that are taxing healthcare include hospital 
admissions and physician visits.  Baby Boomers are hospitalized three times as often and visit a 
physician twice as often as compared to the general population (Albert, Johnson, Gasperino, & 
Tokatli, 2003).  As a large number of Baby Boomers turn 65, they also become eligible for 
Medicare.  Medicare is the federal health insurance program for individuals aged 65 and older 
(Medicare, 2015). These needs will tax the already stretched national budget.   
 The traditional healthcare system is not expected to be able to handle these healthcare 
demands and the expenses associated with them (Eyesenbach, 2014).  Experts are seeking ways 
to increase the quality of life and concurrently decrease costs on a burdened healthcare system.  
Technology is being studied as a way to transform the current healthcare system, decrease costs, 
and improve the quality of life (Coughlin, 2006).  Health-centric technologies can do this by 
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providing patients a means to become more involved in their care, increase prevention strategies, 
and allow self-management.  Healthcare-centric technologies such as mobile health technology 
or mHealth have been initiated globally since 2011 in the form of health call centers, SMS for 
appointment reminders, telemedicine, and physician decision support (West, 2012).  The Agency 
for Healthcare Research and Quality indicates that consumer health technology applications have 
numerous purposes such as assisting with self-management, delivering real-time data to patients 
and providers, facilitating web-based support groups, and storing PHI in an easy accessible 
format (Eysenback, 2014).  This article further reported that research predicts that remote self-
monitoring could save as much as $197 billion dollars over the next twenty-five years.  This 
could be a significant saving contribution to the healthcare budget.  There are other examples of 
health-related technologies saving money and improving healthcare.  For example, one way for 
patients to become more involved in their care is through the use of technologies such as remote 
self-monitoring.  Self-monitoring has been related to decreasing out-of-pocket costs (Orlov, 
2015).  A study conducted by the Mayo Clinic found that only 20% of the participants who used 
a smartphone app to self-monitor their blood pressure were readmitted within three months 
compared to 60% who did not used the app (Bresnick, 2014).  Another example is Health: ELT.  
Health: ELT is an app that has been tested on the Medicaid population in Arizona.  As patient 
engagement and use of the healthcare app increased from 37% to 73%, associated ER visits of 
this sample decreased from 7.14 visits to 3.45 visits per patient per month (Orlov, 2015).  This is 
a significant saving when a non-critical ER visit can cost $300-$3000 (Orlov, 2015).  
 The growth of health-centric technologies has been further reinforced by a recent Gallup 
Poll Study.  The study, “How Mobile Technology Can Improve Employee’s Well-Being” 
reported that one in five people utilize some form of mobile technology for wellness 
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improvement (Kern, 2014). Some experts are predicting that we are in the decade in which 
mobile communication technology, such as smartphones will transform healthcare (Slabodkin, 
2013).    
 Mobile communication technology has progressed through the years.  The first mobile 
phone was created in 1973 by Motorola.  It weighed over 2.5 pounds, measured nine inches and 
cost almost $4,000 (Alfred, 2008).  Approximately 20 years later, in 1992, IBM designed the first 
“smartphone” (Terry, 2010).  Smartphones are mobile telephones that have some of the 
functionality of a computer that allow the user to run software applications and connect to the 
Internet (Luxton et al., 2011).  However, it wasn't until 2001, with the Palm OS Treo, that the 
smartphone began to become more practical and offered features such as a full keyboard, 
wireless web browsing, email, and the ability to download third-party programs (Terry, 2010).   
 As the use of smartphones increased, so did research and development by manufacturers 
to develop a more efficient smartphone.  This research was led by two catalysts:  increased 
smartphone computation power and sensor availability, and the cultural acceptance and increase 
of smartphone usage (Lathia et al., 2013).  Today more than 58% of citizens in the United States 
own a smartphone (Gray, 2014).   
 A unique feature of a smartphone are apps.  An “app” refers to an encapsulated piece of 
software that can manually be added to a smartphone to personalize its functionality (Bredicam 
& Vigar-Ellis, 2014).  In 2007, Steve Jobs introduced the first generation iPhone (Jacques, 2012). 
The introduction of the iPhone was significant because it also introduced the App Store, where 
iPhone users could download a variety of apps specifically for the iPhone (Terry, 2010).  In 
approximately two years after its introduction in 2007, there were over 100,000 apps available 
for users of the iPhone (Terry, 2010).  In addition to the iPhone, other smartphones and operating 
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systems (OS) are available on the mobile technology platform:  Android from Google, 
Blackberry OS, Apple’s iOS, and Window’s smartphone with a Microsoft OS (DeBenedette, 
2013).  The majority of smartphone users in the United States spend their time using mobile apps 
and the average smartphone user has about 40 apps on their smartphone device (Kim, Yoon, Han, 
2014; Urban & Sultan, 2015).  As of 2014, there were 1.2 million apps available in the App Store 
and over 1.3 million apps available for the Android operating system (Urban & Sultan, 2015).   
 The categories of apps are numerous.  Education, utility, games, reference, and social 
media are only a few categories that define the many types of apps (Wano & Lio, 2014).    
Another category of apps is those pertaining to health and medical needs.  In the past few years, 
healthcare apps have seen a surge in development and utilization (Kabachinski, 2011).  A report 
in 2012 reported more than 97,000 mobile health applications (Flaherty, 2014).  The top ten of 
these applications generated over 4 million downloads per day.  Approximately 80% of primary 
care physicians use smartphones and apps in their daily practice (Ritchi, 2013).  In addition, 
physicians are beginning to recommend mobile health apps to their patients for managing their 
chronic diseases (“More physicians,” 2013).  Dr. Eric Topol, a cardiologist and director of the 
Scripps Translational Science Institute, predicts that smartphones and apps will play a pivotal 
part in the medical revolution (Topol, 2015).  Mobile apps are significant because they are 
deemed part of the strategy to reduce cost in the healthcare industry (Orlov, 2015).  Smartphone 
and healthcare apps have the potential to improve health by allowing the individual to become a 
more active participant in their health, decreasing costs and increasing the quality of life.  
Considering the current healthcare atmosphere and the need for cost efficiency in managing 
health conditions, the Baby Boomer generation is predicted to be the primary candidate 
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benefiting from healthcare technology such as healthcare apps (Eysenbach, 2014).  However, 
what exactly is a healthcare app? 
 Healthcare apps are those that aid in chronic disease management, lifestyle change 
management, and low acuity self-diagnosing (Boulos et al., 2014).  Healthcare apps offer several 
features to address a user’s healthcare needs.  The primary and defining features of healthcare 
apps include the ability to track vital signs, blood pressure and blood sugar, maintain personal 
information storage, ability to provide general information (not advice), and/or appointment and 
medication reminders (“Medicines and Healthcare”, 2014).  The most popular health apps are 
focused on exercise, diet, weight loss, blood pressure, diabetes, blood pressure, medications, and 
pregnancy (Randolph, 2013). Healthcare apps should not be confused with medical apps.  
Medical apps include those that target healthcare workers such as physicians, nurses, and 
therapists.  Medical apps tend to be more complicated, use medical terminology, and cannot be 
easily understood by laypersons (Boulos, Brewer, Karimkhani, Buller, & Dellavalle, 2014).  In 
addition, medical apps are defined as apps that include “copies” of references found in a 
textbook, track and make recommendations, and assist with medical office functions (Franko, 
2013).  For example, Glucose Buddy is a healthcare app that allows a layperson to track their 
blood glucose and diabetic medications (DeBenedette, 2013). An example of a medical app is 
iMurmur, which aids healthcare professionals in recognizing abnormal heart sounds (Terry, 
2010).   
Baby Boomers, Technology, and Healthcare 
  Baby Boomers have a unique stance within technology use.  Though they have not 
known technology their entire life like the Millennials, neither are they like the Silent 
Generation, who had minimal exposure to it.  Most Baby Boomers received their exposure to 
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technology through the workforce (Eysenbach, 2014).  Though Baby Boomers may be 
comfortable with using technology, they generally do not turn to it as their first choice in 
communicating, information seeking or support with everyday needs (Eyesenbach, 2014).   
 How do Baby Boomers use technology? Approximately 84-86% of Baby Boomers own a 
cell phone (Zickuhr, 2011).  Eighty-eight percent of Baby Boomers access the Internet and they 
compose over 53% of total adult Internet users (Tennant, Stellefson, Dodd, Chaney, Chaney, 
Paige, & Alber, 2015; Zickuhr, 2011).  Baby Boomers use the Internet for news, instant 
messaging, and making purchases (Zickuhr, 2011).  Baby Boomers are also using advanced 
digital devices, such as smartphones, for mobile Internet access (Tennant, et al, 2015).  It is 
predicted that as Baby Boomers begin retiring, their Internet activity will be more of an 
information source for leisure, social interactions, and healthcare information (Reisenwitz & 
Iyer, 2007).   
 The statistics are even more positive with regard to Baby Boomers and their health.  
According to the study by Reisenwitz and Iyer (2007), 33.5% of younger Boomers used the 
Internet to research health and medical information.  More than 45% of older Boomers access the 
Internet for health and medical information.  In a survey of 600 Baby Boomers, 60% of the 
respondents would download an app to use if their physician recommended it, compared to only 
18% who would do the same if a family member suggested it.  The study went further to note 
that 48% would download an app to monitor a chronic condition and 47% would download an 
app to monitor their eating and activity (“Mitchell Poll,” 2012).   According to a survey by 
Mitchell Poll (2012), 48% of 600 Baby Boomer smartphone users would download an app that 
would monitor heart disease, diabetes, or chronic disease.  However, many Baby Boomers don't 
use the app after download.  Though Baby Boomers have access to technologies such as 
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healthcare apps, there is limited research on their adoption of these technologies (Eysenbach, 
2014).  The California Health Care Foundation published a report concerning Baby Boomers and 
their adoption of mobile health.  Although it recognized the benefits of mobile technology, the 
survey revealed that market acceptance of healthcare apps is limited and buy-in from Baby 
Boomers has been slow (Orlov, 2015). Experts interviewed for the report cited several reasons, 
such as design, usability, cost, and online access for this slow rate of adoption among Baby 
Boomers.    
 Many of the new technologies for health are not designed with the needs of the Baby 
Boomer population in mind.  For example, participants with an average age of 65 stated that an 
activity tracker was perplexing, the directions unclear, and the syncing not obvious (Orlov, 
2015).  It is doubtful that most developers consider that dexterity decreases with age and swiping 
or touching a screen can become difficult (Orlov, 2014).  Most health-centric technology 
innovators and designers are focused on 30-50 year olds and do not consider the needs of Baby 
Boomers (Orlov, 2014).   
 Some experts believe that cost could be a deterrent in app adoption.  Numerous research 
studies have been conducted regarding a person’s willingness to pay for healthcare services 
linked to treatments and treatments that correlate to quality of life.  However, cost may not be a 
determent for Baby Boomers.  Baby Boomers control about 70% of the nation's disposable 
income and have the greatest concentration of wealth of any generation (Orlov, 2015).  
Furthermore, Baby Boomers are willing to pay for apps.  A survey of 600 Baby Boomers who 
use smartphones reported that 71% would pay for a medical app and 36% would be willing to 
spend an average of $1-$2 on an app and 35% would spend as much as $10 (“Mitchell Poll,” 
2012).   
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 Another factor is that many developers do not consider the expectations of Baby 
Boomers.  Baby Boomers have expectations of the technologies they desire to use.  They desire 
technology that is safe, user-friendly and flexible to adapt to their individual needs.  Author and 
futurist Michael Rogers states, “Baby Boomers see technology as a gift, not a given, so they are 
less likely than younger consumers to take it for granted.  At the same time, Baby Boomers 
aren’t dazzled by every new gadget that comes along.  Yet by embracing innovative new services 
and devices, and using them in unexpected ways to enhance their lifestyles and values, Baby 
Boomers are having a tremendous influence on emerging technologies” (Rogers, 2009). 
Technology Adoption Models 
 Though research of technology adoption and Baby Boomers is slowly emerging, research 
concerning technology adoption is not.  A technology can provide numerous benefits; however, 
there is always concern that the technology will be underutilized (Venkatesh, 2000).  A 
technology that is properly utilized can result in increased productivity and financial savings, 
while a technology that is not adopted or met with reluctance on the part of users can result in 
great financial loss, decreased productivity, and dissatisfied users (Venkatesh, 2000).  For 
example, the fitness wearable FitBit has sold countless units; however, only about half of the 20 
million people that purchased a FitBit are still using them (Orlov, 2015).   Another example 
concerns CarePass, a technology platform developed by the insurer, Aetna.  CarePass lasted 
barely a year due to poor user adoption (Orlov, 2015).   
 For these reasons, information technology adoption and utilization is an important area of 
technology research (Venkatesh & Davis, 2000; Amirkhani et al., 2011).  The survival of a 
technology is dependent on the user’s adoption of technology.  The lack of technology adoption 
among users can not only impend the success of a new technology, but can eradicate its very 
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existence.  There have been numerous technology adoption models proposed and studied to 
better understand and predict the use of a new technology.  Theories and models that explore the 
reasons regarding the acceptance and adoption of a new technology create an appropriate 
theoretical framework that can eventually be used in the development that affects the user uptake 
and success of a technology (Lala, 2014).  Technology adoption is an important and pivotal 
factor because it will determine the success or failure of a technology (Davis, 1993).   
Technology adoption is not simple.  Researchers have been attempting to identify 
variables that influence the integration of new technologies since the 1970s (Legris, Ingham, & 
Collerette, 2003).  Models of adoption are extremely complex due to many factors.  Straub 
(2009) identified multiple components that contribute to the complexity of technology adoption.  
Straub’s research acknowledged three aspects of technology adoption that challenged 
researchers: (1) technology adoption is a complex, social, and developmental process, (2) 
individuals develop a unique but flexible perception of technology that influence their adoption, 
and (3) successful technology adoption must address cognitive, emotional and contextual 
concerns (Straub, 2009).  Other researchers have examined technology adoption from the 
perspective of security, social influences, trust, and risk (Lin & Lin, 2014).  Some researchers 
believe that adoption is dependent on the characteristics, needs, and preferences of the end user, 
the features of the technology, and the features that relate to its social, healthcare, and regulatory 
policies (Schulz et al., 2013).  Other experts predict that successful adoption depends on a 
receptive audience and an appropriate technology (Eysenbach, 2014). On another note, 
researchers believe that a technology should be esthetically pleasing, engaging, reliable, easy to 
learn, and affordable.  As one can concur, technology adoption is a challenge due to the many 
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factors that are influential in technology acceptance. These numerous factors have led to the 
development of several models exploring the adoption of technology.   
 Everett Rogers provided one of the first models of technology acceptance and adoption in 
his book, Diffusion of Innovations published in 1983 (Spil & Schuring, 2006).  The Diffusion of 
Innovation model considered of four parts in predicting user acceptance: innovation (new 
technology), communication channels, time period, and the members or users (Spil & Schuring, 
2006).  Rogers proposed that the decision to use a new technology (an innovation) involved a 
five-step process: (1) knowledge: a person becomes aware of an innovation (a technology), (2) 
persuasion: a favorable or unfavorable attitude is formed, (3) decision: a choice to adopt or reject 
is made, (4) implementation: the innovation (technology) is used, and (5) confirmation: an 
evaluation of the result of the decision is made (Figure 1). 
 
Figure 1. The Five Step process in choosing to use a new technology or innovation in Rogers 
Diffusion of Innovation Model.  Copyright 2005 by The International Review of Research in 
Open and Distributed Learning. 
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 In 1995, Goodhue and Thompson developed the Task-Technology Fit (TTF) model 
(Figure 2).  The Task-Technology Fit model focused on the ability of a technology to support a 
task.  A foundation of the TTF model is that, for a technology to be used, the functions available 
to the user must support or fit the activities of the user (Shih & Chen, 2013).  TTF considers that 
the value of a technology is greatly affected by the tasks of the user (Goodhue & Thompson, 
1995).  TTF is considered to be a good tool for developing a diagnostic tool for analyzing how 
information systems can support various tasks in an organization (Spil & Schuring, 2006).  
 
Figure 2. The Technology Task Fit Model developed by Goodhue and Thompson (1995).  
 Another model is the Theory of Reasoned Action (TRA) (See Figure 3), which suggests 
that the reason an individual adopts a behavior toward a technology is related to the belief and 
expectation surrounding the adoption and the behavior of the technology (Ajzen & Fishbein, 
1980).  An individual’s performance is determined by their behavioral intention (BI) to perform, 
which is determined by their attitude and their subjective norm (SN) (Lala, 2014).  TRA has been 
used to understand the adoption of behaviors, technology, or advice (Wallace & Sheetz, 2014).   
 
Figure 3. Theory of Reasoned Action 
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 The theory of reasoned action was pivotal to the development of the Technology 
Acceptance Model (TAM) proposed by Fred Davis in 1986 in his doctoral thesis (Legris, 
Ingham, & Collerette, 2003). TAM replaced the measure of attitude toward a behavior in the 
TRA model (Lala, 2014).  Davis (1993) noted that explaining why a system is unacceptable is 
not enough; it is also important to understand how to improve user acceptance through the design 
of the system.  Thus, when Davis developed TAM, his goal was “to provide an explanation of the 
determinants of computer acceptance that is in general, capable of explaining user behavior 
across a broad range of end user computing technologies and user populations, while at the same 
time being both parsimonious and theoretically justified” (Davis, Bagozzi, & Warshaw, 1989). 
The research and work over TAM by Davis led to the focus on two factors regarding predicting 
and explaining user behavior.  These two theoretical constructs were perceived usefulness and 
perceived ease of use (Davis, Bagozzi, & Warshaw, 1989).  
 
Figure 4: Perceived Usefulness and Perceived Ease of Use are two factors that influence the 
intention to use a technology, as described in the Technology Acceptance Model. Copyright State 
University of West Georgia. 
  Perceived usefulness is a variable of whether an individual will or will not use an 
application to the extent the individual believes that it will or will not aid them in performing a 
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task better.  A system or application that is deemed to be of high perceived usefulness is one that 
the user perceives the existence of a positive use-performance relationship (Davis, 
1989).  Perceived usefulness has been shown to have a direct and indirect effect on the intention 
of a person’s behavior to use the technology (Wong et al., 2013).   
Perceived ease of use refers the degree to which a person believes that using a particular 
system should be free of effort (Davis, 1989).  Perceived usefulness is found to have a strong 
influence on intention while perceived ease of use has a smaller effect that decreases over a 
period of time (Huang & Martin-Taylor, 2013).  Together, perceived usefulness and perceived 
ease of use is necessary for developing and designing practical technology of a higher quality 
(Wallace & Sheetz, 2013).   
Many researchers have used TAM to understand user technology adoption (Park & Chen, 
2007).  A study by Chua and Hu (2001) suggested that TAM may be a more appropriate model to 
study the technology adoption of an individual.  Furthermore, a study by Fang (2005) focused on 
wireless PDA devices, wherein the two primary factors of TAM - perceived ease of use and 
perceived usefulness - were found to be more influential than factors such as perceived 
playfulness.  The reliability and validity of the TAM has been tested extensively by researchers 
and has a success rate of about 40% in regard to a system’s use (Venkatesh & Davis, 2000).  An 
analysis of 80 articles that used TAM found that a high proportion of the articles had positive 
results with few inconsistences (Gardner & Amoroso, 2004).  Furthermore, studies have shown 
that TAM is comparable with the Theory of Reasoned Action (TRA) and the Theory of Planned 
Behavior (TPB) (Venkatesh & Davis, 2000).  TAM was originally developed as a predictor of a 
user’s initial adoption of a new technology; it is also appropriate for studies “after a very brief 
interaction with a system” as a prototype or in a pre-adoption trial, and would be appropriate for 
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this study, in which the participants would only use the technology for two weeks (Hong, Thom, 
& Tam, 2006).  As of January 2000, fourteen years after TAM’s introduction in 1986, the 
Institute for Scientific Information’s Social Science Citation Index listed 424 journals that have 
referenced TAM (Venkatesh & Davis, 2000).  The TAM model has led to numerous technology 
models, the Carolina Model, the Feng Chenn Tang Model, and the Meng Chan Chenn Model 
being a few technology adoption models that have developed from it.   
A drawback of TAM is that although it explores the “what” and “why” of users’ 
perceptions, it does not explore the “how” by which such perceptions can be altered (Huang & 
Martin-Taylor, 2013).  Other limitations of TAM include the type of applications that are studied 
and the self-reported use when examining the model.  Though behavior intentions are good 
predictors of usage, many studies do not measure the actual system usage in their studies 
incorporating TAM (Gardner & Amoroso, 2004).  Another concern is the result of the high 
reliability and validity of TAM, and the large proportion of variance in intention explored by 
perceived usefulness and perceived ease of use could be an artifact of the measurement 
approach.  Davis and Venkatesh (1996) studied this concern by grouping and intermixing the 
items of TAM.  The grouping and intermixing of the questionnaire items did not have a 
significant effect on reliability and validity of TAM.    
Conclusion and Summary 
 The optimal adoption of a technology can have numerous benefits. In commercial 
aviation, self-service technologies, such as ticketing kiosks, are pivotal in reducing operating 
costs and improving service (Abdullah, 2012).  In the education sector, the adoption of a new 
technology, such as an e-portfolio system, can support a student’s achievements and become a 
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showcase of the student’s work for peers and professors (Schroff, Deneen, & Ng, 2011).  
However, low user adoption can be a costly endeavor with regard to money, time, and resources.   
 Researchers believe that for Baby Boomers to benefit from smartphone apps, developers 
and designers must include Baby Boomers in the process of development (Orlov, 
2015).  However, there are limited studies investigating the adoption of smartphones and fewer 
still that study individual perceptions that can explain smartphone and healthcare (Park & Chen, 
2007).  Although research is emerging concerning smartphone apps, there is insufficient research 
concerning Baby Boomers and the factors that affect their adoption of smartphone apps (Pandey 
et al., 2012).  In fact, general research pertaining to technology adoption and Baby Boomers is 
limited (Eysenbach, 2014).  
  Numerous experts in the healthcare industry are lauding technology as the multi-faceted 
solution to decrease healthcare cost and increase quality of life, specifically in the aging Baby 
Boomer generation.  However, the history of technology adoption research and development has 
proven that technology acceptance and adoption is not automatic, nor is it without effort and 
planning.  Though technology adoption has been an area of study in information technology for 
years, there is limited research regarding smartphone, smartphone apps, and their adoption by the 
Baby Boomer generation.  Of the numerous technology adoption models available, TAM was 
used to explore the factors that influence a Baby Boomer’s adoption of smartphone apps for 
healthcare. TAM was deemed most appropriate for several reasons.  It is an ideal model for 
studies where the individuals of the population have control over whether or not they choose to 
use the system (Schroff, Deneen, & Ng, 2011).  The participants of this study were at liberty to 
use the system as they chose.  Also, TAM is ideal for studies in which the participants have a 
brief interaction with technology.  For this study, the app was used for two weeks (Hong, Thom, 
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& Tam, 2006).  Though many factors influence the acceptance and adoption of a technology, the 
factors of perceived ease of use and perceived usefulness have shown to play a greater role in 
predicting adoption (Hu, Chau, Sheng, & Tam, 1999). 
 The underlying theme of TAM is that if a technology is able to enhance performance and 
does not increase the effort, it will be considered useful and easy to use, and the person will be 
more likely to adopt the technology (Wallace & Sheetz, 2014).  TAM has received empirical 
support for its robustness and is parsimonious in its ability to predict technology acceptance and 
adoption by focusing on an individual’s behavioral intent to perform a certain task (Wong, 
Osman, Ghoo, & Rahmat, 2013).  In addition, TAM has been closely identified with other 
models.  Dishaw and Strong (1999) proposed that TAM and TTF, if integrated, could provide a 
stronger model because both were developed to understand users’ choices of IT.  In this study, 
extending both the constructs of TAM and TTF provided a better explanation for variances in the 
utilization of IT than the two models separately.   
 As the Baby Boomer generation matures, the market for various technologies to aid in 
monitoring their health, assist in transitioning to an active retirement, and enabling them to live 
independent lives is growing (Naziri, 2015).  Technology adoption is also an additional challenge 
to this situation.  However, instead of technology adoption being an obstacle, the theories and 
models that have been developed should be embraced to provide technologies that empower 
Baby Boomers and their health.  Embracing the challenges described in this study as 
opportunities, the healthcare sector, the technology industry and Baby Boomers have endless 
rewards to gain. 
  
Chapter Three: Research Methodology 
The purpose of this research is to study the smartphone healthcare app technology 
adoption behavior of Baby Boomers in eastern North Carolina. The factors of perceived ease of 
use and perceived usefulness, based on the TAM model, were incorporated as a foundation for 
understanding their adoption of smartphone healthcare apps.    
 This chapter describes the research design and framework for conducting the study to 
meet the objectives.  A thorough explanation of the research method is provided.  In addition, a 
detailed explanation of the data collection method is presented.  This chapter will conclude with 
a summary of the assumptions, limitations, delimitations, and ethical assurances of the study.   
Research Method and Design 
 Qualitative research is a process in which the researcher immerses oneself into the 
situation in search of meaning (Tracy, 2013).  This method is valuable for answering the “why” 
and “how” questions regarding human behaviors and, in turn, can be used to generate a 
hypothesis or create a theory (Mistry, 2012).  In this study, the “how” and “why” referred to the 
technology adoption behavior of Baby Boomers and healthcare apps for smartphone devices.   
 This study employed a qualitative research methodology for several reasons.  Chief 
among them is the fact that qualitative methodology generates data that would be missed in 
structured surveys or experiments (Tracy, 2013).  One of the advantages of qualitative research is 
the possibility to uncover salient issues that can then be examined in more structured, 
quantitative studies.  It allows a researcher to study the context of interest, but where there may 
be a lack of reason for studying. In fact, the process of coding, sorting and sifting of qualitative 
data can, in fact, be extended to populations with similar characteristics, thus providing a rich 
and complex understanding of a specific social context or phenomenon that can be generalized 
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over a population (Chowdhury, 2014).  Qualitative research is also understandably best 
appropriated for knowing what a population is actually doing.  Lastly, qualitative research opens 
us to understanding the world and society, providing knowledge that targets issues, questions, 
and problems (Tracy, 203).   
 Though qualitative research stemmed from anthropology and sociology, it has gained 
acceptance in the technology field.  Initially, qualitative research within the field of information 
systems and information technology was challenged.  Over 30 years ago, an average of 85% of 
research regarding information technology used quantitative methodology (Myers & Avison, 
2002).  This began to change in the late 1990s, as qualitative research began to be consistently 
published in major American technology journals (Trauth, 2001).  However, through the years, 
qualitative methodology has grown and provided a rich portfolio of knowledge to the discipline 
(Conboy, Fitzgerald, & Mathiassen, 2012). This increase in qualitative research stems from the 
fact that technology is becoming recognized as a broad discipline that has direct relationships 
with people and behaviors (Myers & Avison, 2002).   
  A disadvantage of qualitative research is that the results cannot be generalized to a 
particular population because the goal is to develop a deeper understanding of a particular 
phenomenon rather than finding a causal link between a specific set of factors (Mistry, 2013; 
Chowdhury, 2014).  Though the qualitative findings cannot be tested for statistical significance, 
the conclusions can be developed from noting patterns and themes and taken a step further by 
comparing and contrasting data to sharpen an understanding of the results.  Another challenge of 
data analysis concerns the condition of presence as criteria for quality in that it is assumed that 
the data collected is of high quality and independent of interpretation of the collector (St. Pierre 
& Jackson, 2014).  This, in turn, leads to difficulty in determining how representative the sample 
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is and how authentic the results are (Chowdhury, 2014). Qualitative data analysis is also 
considered to be biased by the researcher’s opinions and perceptions, thus leading to casual and 
nonsystemic results (Chowdhury, 2014).  These challenges are addressed in the delimitations and 
limitations section.   
Sample  
 In qualitative studies, the samples are small and purposeful, versus large and random as 
in quantitative study designs (Mistry, 2012).  In qualitative research, the sampling is a balance of 
available resources with a sufficient number of cases that are information-laden (Mistry, 2012).  
Qualitative research typically follows the foundation of theoretical saturation which occurs when 
the researcher finds nothing new from the collected data (Chowdhury, 2014).  Baby Boomers 
were the population that were selected as the subject of this study.  Baby Boomers included those 
individuals born between 1946 and 1964.  Ten participants from eastern North Carolina were 
recruited and interviewed for this study.  The participants ranged in age from 53 to 69.  7 were 
male and 3 were female.  Each participant was assigned a code to provide confidentiality.   
 Snowball sampling, a type of non-random (non-probability) sampling methodology was 
used for this study.  Snowball sampling was the most suitable method for studying a population, 
such as Baby Boomers, that were not readily available to the researcher (Heckathorn, 2011).  The 
researcher made contact with several individuals through describing the age criteria of the 
population and what the study required from the participants.  The requirements of the study 
were to be a resident of eastern North Carolina, born between 1946 and 1964, an owner of a 
smartphone, willing to download the CareZone app onto their smartphone, use the app for two 
weeks, and be interviewed about their smartphone app usage and experience, in addition to their 
experience with the CareZone app.  Individuals who met these requirements were encouraged to 
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invite other qualified participants to participate in the study by contacting the researcher.  
Participants that agreed to be a part of the study were contacted through a call, text message, 
face-to-face meeting, or email to further discuss the purpose of the study.  Two weeks after 
downloading the CareZone app, the participants were contacted to schedule the interview date, 
time, and location based on participants' availability. 
 The CareZone app was chosen as the healthcare app (see Appendix D) for the 
participants to use.  Healthcare apps for the general public are those that aid in chronic disease 
management, lifestyle change management, and low acuity self-diagnosis (Boulos et al., 2014).  
In addition, features of these types of apps include the ability to store vital signs, blood pressures, 
and blood sugars, the ability to collect patient information, provide general information (not 
advice), and/or appointment or medication reminders (“Medicine and Healthcare,” 2014).   
 Some healthcare apps focus on one aspect of health.  Apps such as Weight & BMI Diary 
and MediSafe focus only on monitoring weight and reminding an individual to take medication, 
respectively (Aitken, 2013).  Yet, other apps such as Glucose Buddy and iTriage focus on 
tracking blood glucose and providing health-related information, respectively (DeBenedette, 
2013).  The CareZone app was chosen because it provides many of the features that define a 
healthcare app: it provides storage of medical records, medication reminders, health data 
trackers, and health information (Hardy, 2012).  In addition, it offers a journal to note patient 
conditions and appointment reminders.  Due to these features, CareZone was deemed a valid 
representation of the objectives of a healthcare app.   
 There is an increasing need for Baby Boomers to be educated on digital security issues 
such as identity theft, financial fraud and loss of personal data (“AVG Technologies”, 2012).   
The CareZone app was also chosen to ensure the safety of the participants, because of the 
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importance it placed on securing its users’ information.  The data is encrypted and stored in 
several physical and virtual servers.  CareZone has an overt policy of “no ads, no data mining” 
(Hardy, 2012).  In addition, the app is compliant with the guidelines of the Healthcare Insurance 
Portability and Accountability Act (HIPPA), and as per CareZone’s policy, user information is 
never sold to third parties.  The researcher contacted and received permission from CareZone to 
utilize the app for this study (see Appendix B). 
 The participants were asked to use the CareZone app for a time period of two weeks.  
This was done so that the participant would have direct experience with the app for an adequate 
amount of time to collect insightful feedback.  Though some research studies are based on the 
user’s perception of the technology, empirical evidence suggests that direct experience is better 
for studying and predicting technology adoption than indirect experience (Karahanna, Straub, & 
Chervany, 1999).  Direct experience allows the user to gather more information, to evaluate with 
confidence and clarity, and provide more authentic feedback (Karahanna, Straub, & Chervany, 
1999).  Also, it is important to note in technology research that the task assigned for the 
participants are representative of typical user activities and the participants are able to adequately 
focus on the activity (Kuniavsky, 2016).  The participants of this study were allowed to use the 
CareZone app without strict requirements.  The researcher wanted the healthcare app activity to 
be typical of the participants’ typical smartphone app usage.   
 In consideration of the timeframe to use the app, there are a range of timeframes to 
consider for collecting information of a user’s app experience.  Devanuj and Joshi (2013) noted 
that technology adoption occurs within different timeframes and differs for each individual.  In 
testing the user experience of a healthcare app, some researchers conduct a simple evaluation 
after a few minutes of navigating the app and other researchers allow a timeframe of one day as 
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sufficient amount of time to evaluate the major pros and cons of the app (Boudreaux, Waring, 
Hayes, Sadasivam, Mullen, & Pagoto, 2014).  In the realm of app development and user testing, 
after an app has been fully developed, a time period of a couple of weeks or a couple of months 
is adequate, however a shorter period of time is preferable (McCann, 2011; Morel, Alves, & 
Cadet, 2011). For this study, the participants had direct experience with the CareZone app for 
two weeks to provide the participants enough time to gather information, confidently evaluate, 
and provide a authentic feedback.   
Interview 
 The method for data collection for qualitative studies differs from quantitative studies 
because of the nature of the research questions.  Although there are several types of specialized 
techniques, the primary methods of qualitative research are direct observation, in-depth 
interviews, and focus groups (Mistry, 2012).  This study used formal unstructured in-depth 
interviews.  Formal unstructured in-depth interviews are described as “a conversation with a 
purpose” (Mistry, 2012).  The interview method has become the predominant method of data 
collection.  The interview is meant to capture the authentic voices of the interviewee, who should 
be treated with the upmost respect (St. Pierre & Jackson, 2014).  An interview guide (Appendix 
E) was developed and used during each interview.  The interview composed of 11 questions 
divided into three sections.  The first section consisted of 2 questions inviting the participant to 
share their experience with smartphones and smartphone apps in general.  The second section 
included 6 questions that discussed their experience with the CareZone app.  The third part of the 
interview featured three questions that discussed their opinions and recommendations for future 
healthcare app usage and development.    
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The number of subjects interviewed was dependent on the purpose of the study.  It is 
possible that the number of subjects may be too small or too large in some cases.  If too few 
individuals were interviewed, it would not be possible to answer the research questions or 
discover themes.  Too many interviews would lead to an inability to make strong interpretations 
of the data.  For a qualitative study, interviews are conducted until a point of saturation is met 
(Kvale, 1996).  Saturation is achieved when the data no longer contributes to the study and 
becomes predictable and repetitive (Tracy, 2013).  In qualitative research, honing in on specific 
cases provides the advantage of detailed investigation of a specific behavior and a clearer 
understanding of the individual and the situation (Kvale, 1996).  In this study, the number of 
interviews focused on Baby Boomers (the individual) and their interaction with the CareZone 
app (specific behavior).  Per Thomas and Pollio (2002) state that the most appropriate number of 
participants for a qualitative research study may range from 6- 12 participants.  Tracy (2013) 
suggests five to eight interviews as an appropriate number of interviews.  However, it is not 
uncommon for the sample size to be adjusted as the study progresses.  If redundancy is noted 
after six interviews, then the research may decide to stop at six participants.  Furthermore, with 
regard to qualitative research, a single study can provide detailed information of the relationship 
between the individual and the situation being studies (Kvale, 1996).  For this study, no new 
information was collected after the tenth interview and saturation was noted.     
Data Collection 
 The interview was conducted as detailed:   
1. The researcher re-explained the study and answered any questions or concerns. 
Confidentiality was assured throughout the study.  Each participant was assigned a 
code in the following form: “InterviewX_XXXX_XXXX”.  For example, the first 
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participant's interview was scheduled for December 1, 2015 for 2:30pm.  This would 
be coded as Interview1_1201_1430; “1201” represents the month and day of the 
interview and 1430 is the military translation of the time of the scheduled interview.   
2. The consent form (Appendix C), provided by East Carolina University and approved 
by the IRB committee, was presented and explained to the participant.  The consent 
explained the purpose of the study, risks, and contacts for any questions or concerns.  
After reviewing the consent form, the participants signed it.  
3. The interview guide included a demographic survey that consisted of 10 questions.  
After consent was obtained, the participants were asked to complete the survey 
(Appendix F).     
4. The interviews were recorded to allow for a complete and full examination of the 
results. An Olympus Digital Voice Recorder was used to record the interviews.  
Participants were encouraged to answer freely, but were informed that they did not 
have to answer any question they were not comfortable answering and could stop the 
interview at any time.   
5. The researcher took notes and made observations on the interview guide during the 
interview. 
6. After the completion of the interview, the tape recorder was turned off.  A debriefing 
was conducted and any questions answered.  The debriefing was important because it 
allowed the participant to “think aloud” about the interview.  Also, this process was 
important to help the individual “reground” after the interview (Olsen, 2011).   
7. After the completion of the interview, the participant was presented with a $10.00 gift 
card. 
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8. The audio files were transcribed through the online transcription provider Rev. com.   
9. The transcriptions were reviewed by the researcher for accuracy.   
 Each participant received a copy of the interview transcript for an additional level of 
member checking and data verification.  The participant was instructed to provide any 
corrections or comments. 
Data Analysis 
 The interviews produced audio recordings that were transcribed into written text.  
Accuracy was validated by a comparison between the audio recording and transcription by the 
researcher and verification of member checking by each participant reviewing and approving the 
text.  The researcher took notes during the interviews and these observations became part of the 
data collection.   
 The data collected was analyzed with the assistance of NVivo 10© computer software 
(Appendix G).  NVivo 10 is a CAQDAS (Computer Assisted Qualitative Data Assistance 
Software) program for organizing and assisting in the analysis of qualitative data.  Benefits of 
using qualitative software such as NVivo are numerous compared to the manual (pen and paper) 
method.  The software also facilitates more efficient data collection and analysis.  It allows 
multiple positions to be highlighted to provide the ability to conduct a micro-analysis. Another 
feature is the ability to quickly retrieve sections of data (Ryan, 2009).  Researchers are able to 
understand and interpret the experiences to a greater extent with the assistance of the digital logic 
of software (Chowdhury, 2014).  However, qualitative software is not a means to analyze the 
data, but to organize and link data (Ryan, 2009).  CAQDAS such as NVivo are only able to assist 
in organizing the data; the actual analysis is done by the researcher.   
 The basic analysis of qualitative data is to search for patterns in the data and ideas that 
 41 
 
will aid in explaining why those patterns exist (Saldana, 2013).  A grounded theory method 
(GTM) analysis was used to analyze the data.  Grounded theory was developed by Glaser and 
Strauss in 1967 and was further studied in 1990 and 1998 by Strauss and Corbin, and finally in 
2006 by Charmaz (Tracy, 2013).  Grounded theory describes a systematic inductive analysis of 
data from the “ground” up (Tracy, 2013).  Instead of approaching the data and the research with 
preconceived theories and concepts, the researcher begins by first collecting data, conducting a 
line-by-line analysis, drawing themes from this, then linking it together to create a larger story.  A 
comparison of the incidents leads to the coding of abstract categories, comparing the categories 
leads to identifying their properties (delimiting), and eventually to more general concepts.  The 
categories are then collated and summarized, thus leading to a theory that has the form of 
statements about generalized relations among categories.  All of this eventually leads to a 
common thread that runs through grounded theory: constant comparative analysis (Urquhart, 
2013).  As Glaser and Strauss emphasize, one must take apart the story within the data to 
generate the theory (Packer, 2011). Grounded theory method analysis is a common qualitative 
analysis in technology (Myers & Avison, 2002).  For example, studies by Joo (2011), Webster 
and Son (2015), and White and Weatherall (2000) incorporated a grounded theory analysis to 
study technology.  Though traditional grounded theory analysis produces a “theory” from data, 
grounded theory is also used by researchers to study a process, or may be used solely to analyze 
the data for theme analysis (Urquhart, 2013).  For this study, the grounded theory method will be 
used to analyze the interviews for theme development to address the research questions.  
The first step toward the process of qualitative data analysis is the practice of “coding”.  
Coding refers to the process of attaching a conceptual label to a piece of data (Urquhart, 2013).  
Furthermore, as the researcher is coding the data, the coded items should be arranged in a 
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systematic order.  A collection of codes that share attributes form categories, and the beginning 
of a pattern.  Each category that is developed should have a rule for inclusion (Saldana, 2013).  
From these categories, themes and concepts develop.   
The coding of the data was divided into two phases:  first cycle coding and second cycle 
coding.  First cycle coding is the initial coding of the data.  According to Saldana (2009), there 
are twenty-four coding methods divided into seven subcategories of first cycle coding methods.  
Coding the data per each method is not required.  Two first cycle coding methods were used:  
structural coding, and In Vivo coding.  These two coding methods are classified under the 
elemental coding method.  Structural coding was chosen because it is appropriate for all 
qualitative studies, particularly those with multiple participants, and is most suitable for 
interview transcripts.  In Vivo coding was chosen because, similar to structural coding, it is 
appropriate for all qualitative studies and studies that prioritize and honor the participant’s voice, 
especially that which may be marginalized. Both structural and In Vivo coding are appropriate 
for grounded theory analysis.   
After the First Cycle Coding, the Second Cycle coding was implemented with the goal of 
developing categories and themes from the First Cycle coding.  Open coding and axial coding 
were the second cycle coding methodology employed.  Open coding is one of the first steps into 
deeper analysis.  Tentative labels were created which then become categories.  Axial coding 
focused on the dominant codes and categories formed from the open coding.   
Reliability and Validity 
 Reliability refers to the stability and consistency of the researcher, research tool, and 
method (Tracy, 2013).  For this study, all interviews were conducted by the same individual in 
order to maintain consistency.  Each interview was conducted according to steps directed in the 
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interview protocol.  An interview guide was developed and each participant was asked the same 
questions (Appendix E).   
 Qualitative research has standards of quality and approaches to validity (Cresswell, 
1998).  In fact, validity tends to apply more to quantitative data.  In qualitative studies, some 
researchers refer to verification to assess the accuracy and quality of the study (Creswell, 1998).  
Creswell (2009) presented eight procedures for verification: prolonged engagement and 
persistent observation, triangulation, peer review or debriefing, negative case analysis, clarifying 
researcher bias, members check, thick description, and external audits.  Of these eight, it is 
recommended that at least two be used (Cresswell, 1998).   
 Triangulation is the practice of using multiple sources, methods, investigation, and 
theories to corroborate evidence.  There are four types of triangulation: data, investigator, theory 
triangulation and methodological.  Triangulation was incorporated in several ways for this study.  
Methodological triangulation is the process of using multiple methods to study a single problem 
(Patton, 2002). Methodological triangulation was incorporated with a two cycle coding 
procedure, each of which used two coding methods.  The first cycle coding used two coding 
methods:  structural coding and In Vivo coding.  The second cycle coding used open coding and 
axial coding.   
 Inter-coder reliability is a type of investigator triangulation that uses several different 
evaluators or coders (Tracy, 2013; Patton, 2002).  Inter-coder reliability is utilized to assess the 
agreement of the same data when coded by different coders using the same scale, classification, 
or procedure, in this case, the same codebook and coding methodology (Burns, 2014).  Inter-rater 
reliability is an appropriate technique when all the participants are asked the same questions, in 
the same order, and the data is coded at the end of all the interviews (Morse, 1997).  This study 
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used an interview guide (Appendix C) in which each participant was asked the same questions in 
the same order.  There are several types of techniques for inter-rater reliability: Cohen’s Kappa 
(categorical data), Spearman rank of correlation (ranked data), and Pearson Product-moment 
correlation (equal interval data) (Halgren, 2012; Hayes and Hatch, 1999).  This study used the 
percentage of agreement for the larger segment of data in the first cycle coding for validation and 
reliability before proceeding to the second cycle coding.  The researcher coded the data and then 
a second coder was instructed to code the data with the use of a code book developed by the 
researcher (see Appendix H).  In the NVivo 10 software, there are two ways in which the 
interview data is organized and coded.  When a part of a transcript becomes coded (or placed in a 
Node), it is indicated that a part of the transcript has been placed in a node and referenced.  
Figure 5 is a screenshot of the collected nodes and references for the researcher’s coding. For 
Interview1_1101_1300, 27 parts of the interview were referenced and placed into 17 “Nodes” or 
pre-defined codes.  Figure 6 is a screenshot of the second coder’s coding of the transcripts.   The 
second coder placed 18 parts of the interview into 12 of the “Nodes” or pre-determined codes.  
The percentage of agreement calculated for the Nodes and References were 70.6% and 78%, 
respectively.  A percentage of agreements was calculated for the 10 interviews (see Appendix J).  
The average percentage of agreement for the Nodes and References were 86.9% and 81.1% 
respectively.  This means that the researcher and the second coder were coding the data from the 
transcripts similar to 86.9% for the nodes and 81.1% for the references.  It is noted that coders 
are not expected to agree completely, but should record similar events and classify data in 
congruency (Harris, Prior, & Adams, 1997). 
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Figure 5. The first coder’s structural coding results of nodes and references. 
 
Figure 6.  The second coder’s structural coding results of nodes and references. 
 There are several factors to consider when calculating and interpreting percentage of 
agreement.  This study took into account that the coders were coding similarly to a multiple-
choice guessing model, thus their coding was spread uniformly over the alternatives (interview 
data) (Hayes & Hatch, 1999).  However, when incorporating percentage of agreement, chance 
agreement must be considered (Hayes & Hatch, 1999).  The coding and percentage process took 
into account that the coding calculations could happen by chance due to minimal reliability 
(Krippendorff, 2011). Furthermore, it must be taken into account that there is not a set 
significance for percentage of agreement.   
 Member checking was the second validation strategy used.  Member checks is considered 
the most critical technique for establishing credibility (Cresswell, 1998). The technique of 
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member checking requests that each participant review a copy of the transcript and a summary of 
the findings and interpretations of the findings (Vogt, Vogt, Gardner, & Haeffele, 2014).  The 
participants are encouraged to offer any further insight on the transcripts and summary.  A two-
part member check was conducted for this study.  In the first part, the participants were sent 
transcripts of their interview.  Participants were invited to review the transcript, agree or disagree 
with the findings, and add any additional comments.  In the second part of this validation step, 
the participants received a copy of the results of the data analysis.  Participant were invited to 
review the data.  At this time, the participants were welcome to share their thoughts on the 
themes and other comments.  All participants responded to the member check.  The member 
check information was placed in a chart detailing their responses (see Appendix I).  
 Assumptions 
 There were several assumptions contained in this research design.  A primary assumption 
is that the information and data collected from the participants is genuine.  Another assumption is 
that the participants used CareZone for the two-week period.  Participants were not required to 
use the app for a specific frequency.  Participants were only required to download it; use of the 
app was then assumed because there was no mechanism to monitor the actual usage of the app 
by the participants.  Also, it is assumed that the CareZone app is representative of the type of 
healthcare app most applicable to the participants and their needs.  Lastly, there is an assumption 
that the presence of the researcher had no significant influence on the participants to cause them 
to behave or answer the questions in a specific manner that does not reflect their true intentions.  
 
Limitations  
 47 
 
 One limitation to the design of the study is the small size of the sample group in 
comparison to the population of the study.  However, this limitation was unique in that the size is 
key to obtaining a deeper level of response for a qualitative study.  This limitation was addressed 
by the use of screening criteria, which excluded participants who did not have characteristics 
relevant to the study.  Any individual born between 1946 and 1964 qualified for this study.  
However, the individual had to own a smartphone device with the ability to download the 
CareZone app.  Due to the size of the sample, the results of this study may not be generalizable 
beyond the scope of the specific population: Baby Boomers in eastern North Carolina.  
 Another limitation is the possibility of researcher bias during the interview process.  
Qualitative research should provide new insight or understanding, not report the researcher’s 
beliefs.  This limitation was addressed in three ways.  First, the researcher opened the interviews 
by reinforcing a sense of trust and motivated the participants to speak freely of their experiences.  
Second, an interview guide was used in each session, ensuring that each participant was asked 
the same questions, but encouraged to speak freely of their experience.  Third, the researcher 
attended “An Engaging Intensive Interview” workshop conducted by Research Talk, Inc.  The 
workshop addressed the topics of ethics, meaning, and co-construction in the interviewing 
process.  The researcher received training to construct and ask in-depth interview questions and 
become attuned to the participants.      
Delimitations 
 This research employs a qualitative methodology because it lets the researcher uncover 
salient issues and understand how the Baby Boomer population is interacting with smartphone 
apps.  The sample consisted of participants that were born between 1946 and 1964.  Participants 
were required to have a smartphone device and be willing to use the healthcare app, CareZone.  
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Grounded theory is the method of analysis utilized for this research.  In grounded theory, a 
systematic inductive analysis of the data is used to develop themes and concepts that eventually 
compose theories (Tracy, 2013).  Grounded theory is the most appropriate analysis for a study of 
behavior (technology adoption) with an interactional element (smartphone healthcare app use) 
(Creswell, 2009).   
 There are numerous healthcare apps available.  Some of these are geared towards a 
specific purpose such as medication tracking only or blood pressure monitoring. The CareZone 
app was chosen because it offered numerous features such as a medication reminder, calendar, 
healthcare trackers, and a journal.  Because the study did not limit the sample with regard to 
healthcare status or diagnosis, the CareZone app was chosen because it offered features and 
services that could be applicable to anyone.   
 The results of this study could be generalizable to Baby Boomers who have smartphone 
devices in eastern North Carolina.  Generalization to other age demographics may not be 
warranted.   
Ethical Assurances 
 Approval for this study was obtained from the University & Medical Center Institutional 
Review Board (IRB) before any data was collected from participants (Appendix D).  The 
participants were subject to an informed consent process to verify that they understood that their 
participation was voluntary and that they may withdraw from the study at any time.  The 
informed consent, approved by IRB, explained the research project to the participants (Appendix 
C).  Confidentiality was of upmost importance.  Each participant was assigned a code and was 
referred to their assigned code throughout the study.  There were no potential conflicts of interest 
by the researcher in this study.   
 49 
 
Summary 
 Researching the technology adoption behavior of Baby Boomers is important due to the 
limited number of studies that focus on these particular populations and their adoption of 
smartphones and healthcare apps.  Research recognizes that the maturing population can benefit 
greatly from healthcare apps; however, if these technologies do not appeal to Baby Boomers, 
they will not be adopted.  This research study attempted to provide new insight into the needs of 
Baby Boomers and technology.  Chapter 4 presents the results of this study and the themes that 
were revealed. 
    
 Chapter Four: Results 
 Data was collected through interviews and the results that emerged from the grounded 
theory method analysis provided three themes for understanding the factors that affect Baby 
Boomers’ adoption of healthcare apps for smartphone devices.  It is important to note that the 
themes were grounded in the participants’ experiences and opinions.  The TAM model was 
incorporated into this study as a foundation to understand how perceived ease of use and 
perceived usefulness affect Baby Boomers’ adoption of healthcare apps for smartphone devices. 
In this chapter, the three themes are discussed in light of the current literature, the TAM model, 
and how they apply to the four research questions mentioned in Chapter 1.  
 The first part of this chapter presents the demographics of the participants.  The second 
section discusses the development of the themes through the coding process.  The third section 
presents the themes that emerged from the data.  The fourth and last section addresses how the 
themes apply to the four research questions.   
Participant Demographics 
 Ten Baby Boomers, referred to as participants, were interviewed for this study. The 
participants were residents of eastern North Carolina.  Of this ten, three were women and seven 
were men.  The average age of the participants was 59.9 years. All the participants had higher 
education degrees. Two of them labeled themselves as retired and one participant considered 
their work status as retired, but working part-time.  The seven other participants were employed 
full-time.   
The participants of this study were more educated than the average Baby Boomer.  An 
average of 29.8% of Boomers have completed high school, 28.9% have completed some college 
and 28.9% have obtained at least a Bachelor’s Degree or higher (US Census Bureau, 2006).   
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Older adults with more education have been linked to using more technology (LaFrance, 2016).  
A higher level of education is associated with an increase in use of technology and should be 
considered for the participants of this study.  This could indicate that the adults of this study were 
more apt to use healthcare apps and participate in this study.   
Gender has also been considered in this study.  Technology perceptions differ between 
men and women (Gefen & Straub, 1997).  Men typically use technology such as computers more 
and report a feeling of “comfort” in using them (Gefen & Straub, 1997). However, gender is not 
associated with having an effect on general technology adoption (Amirkhani, Salehahmadi, & 
Hajialiasgari, 2011).   Seven of the ten participants were men, which indicates that the majority 
of these participants were more apt to use apps; however, this gender difference may not affect 
the overall adoption.   
The average age of the participants were 59.9 years.  This age places the average age of 
the participants into the “Younger” boomer cohort (1956-1965), also known as the Me cohort 
(Reisenwitz & Iyer, 2007).  In general, younger Boomers use technology slightly more than 
older Boomers.  For example, 53% of younger Boomers and 22% of older Boomers own a 
smartphone, and 25% of the younger Boomers download apps compared to 11% of older 
Boomers (Rainie, 2012).  Due to the average age of the participants, the participants of this study 
may be more inclined to use innovative technologies.  Table 1 shows the demographics for the 
participants in this study. 
Table 1 
Demographics of Baby Boomer Participants 
Interview 
Number Age 
Year 
Born Gender 
Highest Level of 
Education Profession 
Employment 
Status 
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1 58 1957 Male Bachelor of Science Entrepreneur Full-Time 
2 58 1957 Female Bachelor of Science Registered Nurse Part-Time 
3 57 1958 Male Bachelor of Science Manager Full-Time 
4 69 1946 Male Master of Science Military/Education Retired 
5 53 1962 Female Associate Degree Licensed Practical 
Nurse 
Full-Time 
6 69 1946 Male Master of Science Military Officer/ 
Telecommunications 
Retired/Part-
Time 
7 53 1961 Male Bachelor of Science Network Support Full-Time 
8 63 1952 Female Master of Science Director of Christian 
Education 
Part-Time 
9 53 1962 Male Associate Degree Welder Full-Time 
10 66 1949 Male Master of Science Pastor/Business Owner Retired 
 
Coding Analysis and Theme Development 
  Saldana (2009) proposed a two cycle coding analysis of qualitative data that is applicable 
to grounded theory method analysis.  The first cycle coding used structural coding and In Vivo 
coding methods.  After the first cycle coding was completed, a two part second cycle coding was 
conducted using open coding and axial coding.  The first phase consisted of an open code 
process.  The data that were coded in the two first cycle methods were read multiple times, 
compared against each other, and organized into tentative categories.  A category emerged from 
the codes that shared similar characteristics, thus signifying a pattern (Saldana, 2009).  Seven 
categories emerged from the open coding. Table 2 provides a summary of the open code 
categories that emerged from this phase.   
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Table 2 
Open Code Categories 
Open Code 
Categories 
Number of 
Codes 
Properties/Description 
of Code 
Examples of 
Participants Words 
App Influences 37 Recommendations; 
Research; Suggestions 
influencing app choices 
“A lot of times, either a 
friend or I will see, 
watching on TV or on 
the Internet, something, 
and it'll be talking 
about a particular app. 
Most of the time I'll 
say, "Yeah, that works 
fine. I'll try it out.” (9) 
CareZone App 
Experience 
232 Experience using the 
CareZone app only; 
Functions used 
“I've begun to do that. 
I'm still trying to get to 
the point where I 
understand why it 
would be beneficial to 
me to log in all of my 
meds. I have put in a 
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couple of reminders for 
myself.” (10) 
Download Experience 11 Requested help; 
Description of 
downloading process 
“It was very easy. Went 
right to the site. I 
brought it up, first of 
all, on the iTunes site, 
hit install and not a 
problem.” (3) 
Future Use and 
recommendations 
83 Any comments with 
regard to changes; 
recommending to peers, 
description of ideal app. 
“Like I said, it was easy 
to use and like I said, 
the main thing I would 
put in that you would 
just be able to have an 
easier way to update 
your med list and edit 
your instructions, that 
kind of thing when they 
change.” (5) 
Prior Healthcare App 
experience 
37 Prior knowledge or 
experience of 
healthcare apps. 
“All of my healthcare 
providers have some 
app that they use to 
store my healthcare 
information, give me 
 55 
 
reminders of 
appointments. They 
give me a history of all 
my visits and the things 
that were determined 
during those visits.” (6) 
General Smartphone 
Experience and 
Smartphone app 
Experience 
129 Experience with 
smartphone, 
smartphone apps; 
Experience concerning 
technology in general. 
“Normally I'm not 
really a phone person” 
(7) 
Types of Apps Used 49 Apps used by the 
Participants 
“The apps I use the 
most are probably 
camera editing, but I 
also have apps for news 
and weather and voice 
mail, Facebook, 
calendar, Google 
maps.” (1) 
  
After the open coding process, axial coding was conducted to identify relationships 
among the codes and the categories that formed during the open coding.  The primary purpose of 
axial coding is to determine which of the codes were dominant.  This was done by reorganizing 
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the data, removing redundant codes, eliminating codes that were not significant, and choosing 
codes that were the best representatives of the data (Saldana, 2013).  Six axial coding categories 
emerged.  Table 3 summarizes these six categories.    
Table 3 
Axial Code Categories 
Axial Code and 
Category 
Number of 
codes Category Properties Examples of Participants’ Words 
Communication 5 Communication with family, 
friends, etc.; Using technology 
for communication 
“Someone told me about an app 
that was free and that it was easy 
to use, that kind of thing.” (5) 
Assistance 6 Asking, receiving, needing help 
or assistance with using 
smartphones, apps, or 
technology in general 
“I think it's my age. I didn't grow 
up using computers and so, 
anything that's easier that I can ... I 
don't have to sit and ask any of my 
children to do ... I feel like can 
figure out myself and it's that's 
what useful is to me. Easy to 
download, easy access to 
information.” (8) 
Independence 3 Desiring independence, 
remaining independent in use of 
technology 
“Am I going to have to try to get 
somebody to help me?" (2) 
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Learning 
Behavior 
41 How participants learn to use 
technology; Cognitive 
Processes 
“People of my generation, we want 
to know before we do, and we're 
not into the habit of learning while 
you do.” (4) 
Need and 
Purpose 
42 Comments of need and purpose; 
Reasons for using an app related 
to purpose. 
“The insurance we have at work is 
possibly going to change, and an 
app like this is definitely what I 
would need... I forget what you 
call it, but we're going away from 
the copay where you pay first. 
Whatever you call that kind of 
insurance, so I definitely would 
need an app to help maintain all 
the payments and the deductibles.” 
(9) 
Relationships 23 Interactions with others “I'm always asking persons that I 
know which ones that they use 
most of all and what's helpful to 
them.” (10) 
  
 Four dominant categories emerged from the following six categories: need and purpose, 
learning approach, assistance, and independence.  Learning approach and need and purpose were 
associated with 41 and 42 codes respectively.  Assistance and independence were initially two 
 58 
 
separate categories; however, these two categories were later merged into one.  These categories 
were combined because further analysis revealed that the data from the category of independence 
was in reference to needing and requesting assistance with using apps. The categories of 
communication and relationships did not provide significant data.  From these four categories, 
three themes emerged.  Table 4 represents the categories and subsequent themes that emerged 
from the data.   
Table 4 
Theme Development 
Category Theme 
Need and Purpose Baby Boomers Utilize Apps for a Present Need that Serve a Purpose 
for that Need 
Learning Approach Baby Boomers’ Learning Behavior affects their adoption of apps. 
Independence 
        + 
Baby Boomers desire to maintain independence and not seek 
assistance when using apps. 
Assistance 
  
First Theme: Baby Boomers Utilize Apps for a Present Need that Serve a Purpose for that 
Need. 
The theme that Baby Boomers tend to adopt and desire smartphone apps that have a 
purpose or address a need in their life emerged from the category of need and purpose.  As a 
participant commented about choosing an app, “There has to be something I need” (7).  This 
theme was revealed through two parts of the analysis.   
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 In the first cycle structural and In Vivo coding, data responses were coded according to 
the type of smartphone apps that were used by the participants within the code: “Types of Apps 
Used by Baby Boomers”.  This code was developed from the interview guide that inquired of the 
type of apps the participants used when describing their smartphone experience and usage.   
 Apps are categorized according to two types of services: information based services and 
entertainment-oriented services.  Information services, also recognized as services that create a 
high utilitarian value, include apps such as education, healthcare, medical, news, reference, 
weather, search services, business, finance, productivity, and utilities (Kim, Park, Kim, & Lee, 
2014). The utilitarian value of an app is determined by the extrinsic motivation for a goal 
directed need (Heinonen & Pura, 2008).  
 Entertainment-oriented services are also classified as hedonic services.  Hedonic services 
are of an intrinsic motivation and are for fun or an enjoyable service (Heinonen & Pura, 2008).   
Entertainment-oriented services or hedonic service apps include games, books, music, leisure 
related services (example: sports, travel, and lifestyle), and social networking (Kim, Park, Kim, 
& Lee, 2014).  
 The ten participants named a total of 49 apps that they used on a consistent basis.  Of 
these apps, 31 (63%) were classified as information or utilitarian (Table 5).  18 of these apps 
(36%) were classified as apps for entertainment purposes.  The Baby Boomers of this study used 
information apps almost double that of entertainment apps. Of the 49 types of apps used by the 
ten participants, 31 were for an information-based services.  This also means that many of the 
apps chosen in this study had a utilitarian value.  Utilitarian service apps are also those that were 
characterized by increasing effectiveness, saving time, and providing information.  These 
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characteristics of utilitarian apps were described concisely by participant 6 who described the 
ideal app as being a source of information that saves time, effort, and energy.   
Table 5 
App Classification among Participants 
App Classification App Types Number Used Per 
Participants 
Information/Utilitarian Productivity 
News 
Utilities 
Reference 
Navigation 
Business 
Health and Fitness 
Finance 
6 
6 
5 
5 
3 
2 
2 
2 
Entertainment/Hedonic 
 
Travel 
Lifestyle 
Photo and Video 
Social Networking 
Music 
Games 
4 
4 
4 
3 
2 
1 
Note.  Adapted from Kim, J. Y., Park, C. K., & Lee, H. (2014). Mobile application service 
networks: Apple’s App Store. Service Business, 8, 1-27.  
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 This theme was further supported in the second cycle coding phase.  Seven of the ten 
participants (Participants 2, 5, 6, 7, 8, 9 and 10) voiced that a need was their primary reason for 
using an app.  However, also noteworthy is that this “need” did not refer strictly to a specific 
object or activity.  Baby Boomers also factor in the frequency of the need to use the app.  One 
Baby Boomer described that their choice in an app was influenced by how often would they need 
that app: “Frequency of need…I think for me, when I use an app, it's something that I'm going to 
probably use every day” (8).   
Just as having a need was a reason to use an app, participants shared that the absence of a 
healthcare need was their reason for not incorporating the CareZone app into their daily regimen 
at the end of the study.  Some participants shared that not having a medical need was highly 
influential in their use of the Carezeone app. As participant 9 shared, “I wouldn’t say I really 
need an app since I’m blessed with good health…I don’t really need one [a healthcare app] at 
this point.”    
Overall, Baby Boomers use apps that have a purpose, and this theme is supported by the 
type of apps that the participants used and their stated reasons for using or not using an app.  As 
a participant concisely stated: “Mainly, I’m very much a functional person, so it [an app] has to 
have a good function, a purpose, for what I’m gonna do. Not just for the fun of it” (3). 
Second Theme:  The learning approach of Baby Boomers affects their adoption of apps. 
 The theme that the learning approach of Baby Boomers affects their adoption of apps 
emerged from the category of learning behavior.  Learning approaches address how one acquires 
and modifies knowledge, skills, strategies, beliefs, attitudes, and behavior (Schunk, 2012).  The 
category of learning approach reflects that Baby Boomers have a unique learning behavior that 
affects their use and adoption of technology such as smartphone apps.  Also, each learning 
 62 
 
approach is specific to a generation and is based on the generation’s values, ideas, ethics and 
culture (Johnson & Romenello, 2005).  The participants of this study were aware of this 
difference and shared their thoughts.  The participants viewed the younger age demographics to 
be more apt at understanding new technologies and were mindful of this difference in learning 
when they were attempting to adopt a new technology.  Baby Boomers commented: 
 “I’m just in that age.” (2) 
 “We learn in different ways.” (4) 
 “I think it’s my age.  I didn’t grow up using computers…” (8) 
Hence, Baby Boomers are aware that technologies such as smartphones and smartphone apps are 
not created with them (Baby Boomers) in mind.   
 Baby Boomers’ unique learning approach was also evident as the participants shared 
comments relating to how they acquire knowledge and skills.  Baby Boomers desired to know 
the framework and the end result of the app before using the app.  Participant 4 concisely stated, 
“People of my generation, we want to know before we do, and we’re not into the habit of 
learning while you do.”  Hence, this theme connects with the category of a need or purpose, 
because Baby Boomers are more likely to download an app that they need and therefore, have an 
assumption of the app’s purpose.   
 Though the Baby Boomers in this study were aware of the difference related to age with 
regard to learning approach, the participants were very open to share how they best acquire new 
knowledge and skills.  One Baby Boomer shared, “I’m good with words and pen and paper and 
that kind of thing” (2).  Another shared this sentiment: “I’ve tried and read and try to master that 
which is in writing.”  Participants shared changes and recommendations to the app that would 
make it more applicable to their learning approach.   Participants recommended a user manual, 
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something to download and print, a tutorial, and instructions on how to use it.  A promising note 
is that the participants of this study wanted to know how to use the apps and become more apt at 
using the CareZone app.  Regarding learning approaches, the participants knew how they learned 
best, and from their recommendations, were eager for technologies that would consider their 
learning approach. 
Third Theme: Baby Boomers desire to maintain independence when using apps. 
 The theme that Baby Boomers desire to maintain independence when using apps emerged 
from the combination of two categories: independence and assistance.  Further analysis of the 
two categories revealed that the participants spoke of independence strictly with regard to using 
the app and needing assistance with the app.  This theme does not refer to maintaining 
independence within life in general.  Baby Boomers desire to remain independent in their use of 
technology such as smartphone apps.  Though many of the influencers for app choice were 
family members and friends, Baby Boomers revealed a desire to remain independent of these 
individuals when using smartphones and apps. As an example, a participant explained that a 
technology was considered useful and easy if they didn’t have to ask their children for help in 
using the technology.  Furthermore, a Baby Boomer may not adopt the app if they need a lot of 
assistance in using and understanding the app.  Participant 2 revealed that if the process of using 
the app was stressful and would require a lot of assistance, then they simply would not use the 
app.  Another participant commented that when they are unable to understand an app, they resort 
to asking for help.  However, this was not the ideal choice, as the participant shared, “I’m not 
that crazy about asking for help” (4).  This theme reveals that if a Baby Boomer cannot maintain 
their independence in using the app, the adoption of the app may decrease.   
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Application to Research Questions 
 This research study presented four research questions to understand the adoption of 
healthcare apps for Baby Boomers.  The following section discusses the four research questions 
and how the categories and themes applied to each question.   
 The first question was: Do Baby Boomers who have experience using at least one 
healthcare app for smartphones perceive healthcare apps for smartphones to be useful to their 
healthcare?  The category of need and purpose and the theme that emerged from that category, 
Baby Boomers utilize apps for a present need that serve a purpose for that need addressed this 
research question.  Within the TAM model, perceived usefulness is associated with the idea of a 
purpose (Davis, 1993).  Perceived usefulness is explained as contributing a purpose to an 
individual’s activity and having an impact on the user’s routine (Davis, 1993).  The Baby 
Boomers of this study did perceive healthcare apps for smartphones as useful to their healthcare 
when they had a healthcare need.  For example, the most used feature of the CareZone app was 
the medication reminder.  As many of the participants were taking medications for some 
healthcare-related need, they utilized this feature the most and consequently, this was the feature 
they deemed the most useful.  Also, the CareZone app provided a feature that tracks blood 
pressure and blood glucose; however, this feature was only mentioned by participants with 
hypertension and diabetes, respectively.  These tracker features were used because the 
participants had a need for them. 
 A lack of attention to the user’s needs is associated with a decreased rate of technology 
adoption (Thielke et al., 2012).  Studies by Melenhorst (2001), Steel, Lo, Secome, and Wang 
(2009), and Walsh and Callun (2010) revealed that older adults prefer technology that provides 
for a need, and are reluctant to adopt a technology if they cannot foresee the advantage of using 
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it.  This was evidenced by the participants in the study.  The absence of a healthcare need was 
the primary reason three of the ten participants would not continue to use the app after the study.  
As developers create apps for the Baby Boomer populations, they should keep in mind that the 
purpose of the app addresses their needs.  
 The second research question inquired if Baby Boomers who have experience in using at 
least one healthcare app for smartphones perceive healthcare apps for smartphones to be easy to 
use.  The theme regarding the learning approach of Baby Boomers addresses this question.  The 
factor of perceived ease of use from the TAM model was the foundation for this question.  Davis 
(1993) defined perceived ease of use as the “degree to which an individual believes that using a 
particular system would be free of physical and mental effort.”  The reference to mental effort 
was key to addressing this question.  If a technology, such as a smartphone app, is not tailored to 
the user’s learning approach, there is an increase in mental effort to understand and use the app.  
If the mental effort needed to use the app increases, the ease of use of the app decreases, and the 
app cannot be considered easy to use.  An app that does not consider the Baby Boomer’s specific 
learning approach will consequently increase the mental effort of the Baby Boomer attempting to 
use the app.  Subsequently, this increase of mental effort decreases the ease of using the app.  
This will lead to a decrease in adoption of the app.  Two of the three aspects of technology 
adoption that challenge researchers, as detailed by Straub (2009) support this theme: (1) 
technology adoption is a complex, social, and developmental process, and (2) successful 
technology adoption must address cognitive, emotional and contextual concerns.    
 To increase the adoption of healthcare apps among Baby Boomers, the learning approach 
of the Baby Boomer must be considered as a factor that influences how easy it is to use a 
healthcare app.  Learning approaches differ among age demographics.  Baby Boomers do not 
 66 
 
learn by self-teaching and prefer a lecture style setting with note taking, handouts, and asking 
questions of the faculty (Johnson & Romanello, 2005).   This is in contrast to members of 
Generation X and Millennials.  Members of Generation X prefer to work independently and are 
at ease with distance education courses and Millennials prefer group activities and personal 
learning tactics (Johnson & Romanello, 2005).  Hence, members of Generation X and 
Millennials will be able to learn how to use an app independently; however, a Baby Boomer that 
is not conducive to self-learning may have some difficulty in teaching themselves how to use an 
app.  Consequently, participants of this study shared that having something in writing, taking 
notes, or having a reference for the CareZone app in the form of a manual or downloadable 
instructions would have made the CareZone app easier to use. 
 Another learning approach specific to Baby Boomers is the desire to know the context of 
what they are learning and the requirements for the final result (Steel & Gray, 2009).  For 
example, a study revealed that Baby Boomers in the classroom setting, when given a syllabus, 
will immediately seek to know the requirements for the grade (Johnson & Romanello, 2005).  
Participants of the study also shared a desire to know the end result of the app or the expectations 
of the app prior to using it.  A healthcare app that is easy to use by Baby Boomers should have 
instructions that are available in a written form and the purpose should be communicated up 
front.  This would decrease the user’s mental effort, increase the ease of use, and increase the 
adoption of the app. 
 Providing technical support, developing in-person training, and providing written 
manuals address the ways that Baby Boomers learn (Lee & Coughlin, 2015).  A participant 
shared a comment that embodied this concisely: “When I think of functionality, I am thinking of 
how easy it is to understand, to use it the first time and that it operates seamlessly, without 
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glitches…that it is intuitive in design. The graphics are clear and easy to understand and follow 
prompts and things work logically” (1).   
 Question three inquired if Baby Boomers perceive healthcare apps for smartphones as a 
technology that they are willing to add to their healthcare regimen.  This question is also 
addressed by the category of need and purpose and the theme that Baby Boomers utilize apps for 
a present need that serve a purpose for that need.  As Baby Boomers age, their risk of developing 
a chronic disease increases, which consequently increases the need for physician visits, 
prescribed medications, and health monitoring (Eysenbach, 2014).  From the findings of this 
study, Baby Boomers are more inclined to use healthcare apps when they have a need and 
purpose for the technology.  Therefore, as Baby Boomers mature and health-related changes 
occur, they will develop a need for healthcare apps.  Hence, according to the findings of this 
study, with a healthcare need present, Baby Boomers will be willing to use a healthcare app, 
since it is needed.   
 When addressing the question of adding the app to their healthcare regimen, seven of the 
ten participants were willing to add the app to their healthcare regimen and continue using it in 
some capacity. These participants were utilizing the app for some health-related need such a 
medication reminders or blood pressure tracking.  However, the other three participants 
commented that they probably would not continue to use the app because they did not have a 
need for the app and it did not serve a purpose.  These three participants did not take any 
medications and stated that they were in “good health.”   
 Question four inquired of the factors that Baby Boomers report would increase their 
adoption of healthcare apps for smartphones.  All of the categories and subsequent themes from 
the study address how to increase healthcare app adoption for Baby Boomers.  The rate of 
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adoption of a healthcare app increases within the Baby Boomer population when there is a 
healthcare need and the app serves a purpose for that healthcare need.  The rate of adoption also 
increases if it does not increase the mental effort of the participant and addresses the learning 
behavior of Baby Boomers.   
 In addition, Baby Boomers desire to be independent in using healthcare apps.  This theme 
emerged from the categories of independence and assistance.  There is an increase in the rate of 
adoption of a technology if it allows an older adult to remain independent, maintain control, and 
continue to have control and authority of the technology’s features and functions (Lee & 
Coughlin, 2014).  This need to stay independent has important implications for the design and 
delivery of a technology.  Though a technology can have numerous benefits for a user’s health, 
well-being, and quality of life, if the technology does not address the importance of maintaining 
independence, the technology has not addressed the desire of the Baby Boomer and older users 
(Thielke et al., 2012).  Though members of younger generations may assume that older adults are 
receptive to offers of help with understanding technology, research reveals that as people age, 
they seek to maintain their independence (Wilson & Mitchell, 2009).  The participants viewed 
requesting help as frustrating and an inconvenience to others. As participant 2 stated, “If it's 
necessary, then I'll have to bug somebody to help me, which gets old.”  Participant 8 agreed with 
this theme in response to the member checking review of the results: “I especially like your 
findings about maintaining independence.  I think that's so important to people as they grow 
older.” 
  The themes that emerged from this study also compare to a study conducted by Lee and 
Coughlin (2015), who identified ten factors that affect older adults’ adoption of a technology.  
Table 6 lists these ten factors and provides a brief description.  These ten factors were derived 
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from a review of 59 articles that resulted from a database search using the terms “older adults”, 
“technology adoption”, and “technology acceptance.”  The 59 articles were all published within 
the last 17 years.  The top two factors were value and usability.  Value refers to the perceived 
usefulness and potential benefit of a technology.  In this study, perceived usefulness is associated 
with purpose and need.  The factor of usability describes the perceived user-friendliness and the 
ease of learning the technology.  This factor supports the themes of the learning approach.  
Independence was the eighth factor and is described as the social visibility of a technology or 
how it makes them look to others.  Though the methodology and sample size is a limitation of 
the study, the 59 articles reviewed by Lee and Coughlin further support that the three themes 
from this study have relevance in the current research of Baby Boomers and their adoption of 
technology. 
Table 6 
Ten Factors Influencing Older Adults’ Technology Adoption 
Factor Description 
Value Perception of usefulness and potential benefit 
Usability Perception of user friendliness and ease of learning 
Affordability Perception of potential cost savings 
Accessibility Knowledge of existence and availability in the market 
Technical Support Availability and quality of professional assistance throughout use 
Social Support Support from family, peers, and community 
Emotion Perception of emotional and psychological benefits 
Independence Perception of social visibility or how a technology makes them look to 
others 
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Experience Relevance with their prior experiences and interactions 
Confidence Empowerment without anxiety or intimidation 
Note.  Adapted from Lee, C. & Coughlin, J. (2015). Perspective: Older Adults’ Adoption of Technology: 
An Integrated Approach to Identifying Determinants and Barriers. Journal of Innovative Management, 32, 
747-759. 
Discussions 
 The themes that emerged from this study correlate with both the foundations of the TAM 
model and the current, emerging literature.  Perceived ease of use and perceived usefulness of 
the TAM model that were developed approximately 30 years ago provided a foundation for 
understanding the healthcare app adoption behavior of the Baby Boomers in this study.  This 
study revealed how these two factors affect healthcare app adoption.  The study further revealed 
how these factors impacted Boomers’ adoption behavior.   
 In conclusion, the results of this study are opportune for the current issues facing the 
nation.  In 2014, digital health funding doubled to over $4 billion from 2013.  Venture capitalists 
invested over $630 million to this $4 billion budget (Wang, King, Perman, & Tecco, 
2015).  Government incentives are also predicted to increase the development and use of 
apps.  In 2015, Medicare introduced a CPT code for telehealth reimbursement 
(Telecommunications, 2014).  In the same year, IBM partnered with Apple to provide iPads to 
over 5 million older adults in Japan.  Many of these devices came pre-loaded with health apps.  
 These factors are growing evidence of the awareness and need of health-centric 
technologies to assist Baby Boomers.  Factors such as more focused research, willing users, 
increased sponsorship by agencies and physicians, and increased funding will increase the 
development of apps and technology geared towards the needs of Baby Boomers.  However, to 
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provide the technology that will be utilized by Baby Boomers, research must be conducted to 
understand how best to address their needs.   
 
  
Chapter Five: Conclusion and Future Work 
 This research project identified the major factors that affect the adoption of healthcare 
apps for smartphone devices among the Baby Boomers in Eastern North Carolina.  Perceived 
ease of use and perceived usefulness, two factors of TAM, were used as a theoretical foundation 
to explore the factors associated with technology adoption.  A qualitative research approach 
utilized interviews as the method of data collection.  The grounded theory method (GTM) was 
used to analyze the interviews.  From GTM, three themes emerged that not only addressed how 
perceived ease of use and perceived usefulness affect healthcare app adoption, but also provided 
a deeper interpretation of how these factors can be explored and studied to address technology 
adoption of healthcare apps for the Baby Boomer population.  This chapter provides a discussion 
of the research results by relating them to the research objectives and questions, and giving an 
account of the main implications of the research findings.  A future work section addresses how 
the themes and findings from the study can be applied to future research.   
Discussion of the Findings and Implications 
  The Baby Boomers are a noteworthy generation.  The surge of births that would give rise 
to this generation resulted after America’s victory in the Second World War and the resulting 
nationwide prosperity.  Baby Boomers came of age during a time of unprecedented economic 
growth and were pivotal witnesses and participants in a time of significant social, cultural, and 
political change.  Thus, Baby Boomers have had a significant impact on America in many ways 
besides the sheer size of their numbers.  Therefore, as Baby Boomers mature and enter a new 
phase, it can only be expected that they will have just as strong of an influence.  
 There are numerous areas in which Baby Boomers are predicted to have a significant 
impact.  As Baby Boomers retire, the workforce will decrease and federal and personal 
 73 
 
retirement fund distribution will commence.  This is expected to affect the financial and 
employment sectors tremendously.  Regarding health, Baby Boomers are living longer, but are 
also at an increased risk for developing chronic diseases that will need medication management, 
increased physician visits, and lifestyle changes.  This will have a significant impact on the 
healthcare community, eventually trickling into other areas.   
 Smartphones and healthcare apps are one innovative solution to this challenge.  The four 
research questions of this study set forth to explore the factors that influence the adoption of 
healthcare apps for smartphone devices among the Baby Boomer generation.  This study’s 
sample included 10 Baby Boomers from eastern North Carolina who shared their thoughts and 
opinions on smartphones and healthcare apps for a qualitative research study.  The interview data 
that was obtained was analyzed by a grounded theory method analysis.  This analysis provided 
three prominent themes of healthcare app adoption among Baby Boomers. 
 Two of the research questions of the study were anchored in two components of the TAM 
model: perceived ease of use and perceived usefulness.  These two factors are significant in 
predicting the adoption of an innovative technology.  Indeed, ease of use and usefulness did 
prove to be pivotal factors in the adoption of healthcare apps for the Baby Boomers in this study.  
However, the themes revealed that technology adoption isn’t simply defined as the technology 
being “easy to use” or “useful.”  The study revealed that these two factors are an umbrella for a 
deeper understanding of adoption. 
 Perceived ease of use (or easy to use) was supported with the themes of learning 
approach and independence/assistance.  What makes an app easy to use?  There are numerous 
possibilities.  However, this study revealed that how Baby Boomers approach learning is 
significant in their judging the ease of use of a healthcare app.  The learning approach is a 
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collection of ethics, behaviors, attitudes, and strategies that influence how a new skill is adopted.  
Learning approaches differ individually and within a group, such as an age demographic.  The 
app market is dominated by developers that are of Generation X and Millennial age 
demographics (Dugdal, 2010).  It is highly unlikely that members of these generations are 
developing apps that are considerate of the learning approach of Baby Boomers.  Though 
healthcare apps are predicted to be able to aid Baby Boomers in their healthcare needs, if the 
developers do not understand the learning approach of the Baby Boomers, the apps will not be 
easy to use and adoption of the technology decreases.  The theme of learning approach from this 
study can have a significant contribution to app development.  Developers of healthcare apps 
must consider how Baby Boomers will learn to use the app and develop apps accordingly.  From 
the participants of this study, developers should ensure that the purpose of the app is easy to 
grasp and not revealed as the Baby Boomer uses the app.  The participants of this study and the 
research reveals that Baby Boomers want to know the purpose and framework of the app prior to 
using.  In addition, the availability of the instructions is another factor.  Research indicates that 
Baby Boomers learn through note taking and lectures.  The Baby Boomers of this study 
commented on their preference to write.  Another participant requested a manual or printable 
instructions for the CareZone app.   
 The themes of independence and assistance are also aspects within the ease of use factor.  
As Baby Boomers age, they wish to remain as independent as possible in using technology.  It is 
at this junction of independence and assistance that assumptions muddle technology among the 
generations.  Younger generations assume that older generations are welcoming of assistance, 
while older generations desire to remain independent of the younger generations in technology 
use.  Are Generation X and Millennial app developers creating apps assuming that any 
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difficulties encountered by older generations can be remedied by children and younger 
associates?   Apps must be developed that are easy for Baby Boomers to use.  The more an app 
allows a Baby Boomer to remain independent, the easier it is to use, and the rate of adoption 
increases. 
 The research question with regard to Baby Boomers and their perception of usefulness of 
healthcare apps was addressed by the theme of purpose and need.  The participants of this study 
utilized apps that had a purpose.  This was reflected in the first coding analysis of the type of 
apps used by the Baby Boomers and in the theme that developed in the second coding.  More 
than half of the apps used by the participants were for an information and utilitarian purpose.  As 
Baby Boomers develop chronic diseases that require medications, there will be a need for 
technologies such as healthcare apps that address this need.  The CareZone app used in this study 
offered numerous features such as medication reminders, medication trackers, and a calendar that 
could be utilized in many ways.  One feature that was unique to this app and in turn served as a 
unique purpose to the needs of Baby Boomers was the ability to add profiles of other people, 
such as a parent, and share that profile with people such as a sibling or caretaker.  Many Baby 
Boomers are taking care of aging parents and this feature allows them to organize and track their 
parents’ health.  One participant commented that they wished they had this app when taking care 
of a deceased parent.  This is an example of a technology connecting the usefulness of its product 
to the needs of its users.  The technology industry, specifically the healthcare-related sector of 
technology, will need to consider all the current and future needs of the Baby Boomer 
population.  This will be a dynamic progress as Baby Boomers continue to mature and their 
needs change.   
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 The two remaining questions addressed the willingness of Baby Boomers to add 
healthcare apps to their healthcare regimen, and the factors that would increase their adoption of 
healthcare apps.  Baby Boomers are willing to add healthcare apps to their healthcare regimen 
when they have a need and the app serves a purpose for that need.  Reviewing apps for this 
study, the CareZone app was chosen because it offered numerous features that could be used for 
various needs. However, the primary feature used was the medication reminders.  Baby Boomers 
are at an increased risk of developing chronic disease, and medication therapy is the primary 
means of chronic disease management.  There are apps that are available strictly for medication 
management.  For some users, a specific app may be more appealing.  However, for some, an all-
encompassing app may be deemed more useful.  Regardless, as Baby Boomers age and develop 
different healthcare needs, the type of healthcare apps needed also change.  Developers will need 
to stay abreast of these changes and create apps accordingly.  
 Factors that increase Baby Boomers’ adoption of healthcare apps were explained through 
the themes regarding learning behavior and independence/assistance.  In addition, developers 
should also consider the vision and motor coordination of the users.  The participants shared 
comments that the CareZone app did not take into consideration the physical changes related to 
the aging process.  For example, one participant commented that the feature screen was too 
monochrome.  Another commented that due to their decreasing vision, the screen was not ideal.  
Though the app allows the participants to take pictures of their medication bottles to collect 
information, some participants commented they had to take several pictures due to shaky pictures 
related to decreases coordination.   
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Future Work 
 The insights shared by the participants are part of the advantages of doing a qualitative 
study.  A qualitative methodology allows the researcher insight into activities and beliefs that 
could be missed in a structured survey or experiment.  A benefit of qualitative research and 
grounded theory is that it provides an abundance of data that can be used for future studies and 
publications.  In addition, qualitative research is not isolated from quantitative methods.  
Qualitative research can discover salient issues that can then be studied in the future within a 
quantitative methodology. 
 The analysis of this data formulated three themes for this study.  However, there were 
other aspects of this data that could be focused upon to further explore factors that affect Baby 
Boomers’ adoption of technology.  For example, the social aspects of technology adoption 
among Baby Boomers could be further studied.  Though a theme from this data did not emerge, 
relationships were an emerging factor in influencing the app choices of Baby Boomers.  The 
participants commented on 37 types of influences for their app choice.  Of these 37 influencers, 
72% (27) were through a personal relationship such as a child, sibling, spouse, or friend. 
 This study identified learning approach as a category and theme that influences 
healthcare app use and adoption.  Future studies could investigate the most appropriate learning 
approaches for Baby Boomers considering healthcare apps. This information could be used in 
developing healthcare apps that are easier for Baby Boomers to use.   
 This study focused on Baby Boomers that had smartphones.  However, there were several 
Baby Boomers that were informed of the study, but could not participate because they did not 
have a smartphone.  Unfortunately, data was not collected on these individuals.  Future studies 
could seek to explore this sect of the Baby Boomer population.  As smartphones and healthcare 
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apps are predicted to become a factor in improving the quality of life of Baby Boomers, 
understanding this section is invaluable.  
 The focus of this study was Baby Boomers of eastern North Carolina and their 
technology adoption behavior for healthcare apps.  Insightful information about Baby Boomers 
and their adoption needs and behavior was collected.  However, the themes that were developed 
provided insight into what Baby Boomers deemed as “useful” and “easy to use.”  Other 
populations may associate different meaning and values to these two factors of the TAM model.   
Further studies could investigate how perceived usefulness and perceived ease of use is 
described among other populations. This information could then be used to develop apps and 
other technologies that could increase the technology adoption of other populations and products.    
 
  
  
REFERENCES 
Abdullah, N. (2012). Technology readiness and users satisfaction towards self-service 
technology at Malaysian airport.  Information Management and Business Review. 4(8), 
453-460. 
Abram, S. (2015, March 25).  How smartphones and apps are shaping the future of health care. 
Los Angeles Daily News. Retrieved from www.dailynews.com/health/20150325/how-
smartphones-and-apps-are-shaping-the-future-of-health-care 
American Diabetes Association (2013).  Report of the cost of diabetes. Retrieved from 
http://www.diabetes.org/advocate/resources/cost-of-diabetes.html. 
Aitken, M. (2013).  Patient Apps for Improved Healthcare: From Novelty to Mainstream. 
Retrieved from IMS Institute for Healthcare Informatics website: 
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact
=8&ved=0ahUKEwiMhYHHo_bLAhUMMyYKHR_DCwQQFggjMAE&url=http%3A
%2F%2Fobroncology.com%2Fimshealth%2Fcontent%2FIIHI%2520Apps%2520report%
2520231013F_interactive.pdf&usg=AFQjCNGOFPWm7oSYzcBgMEGFZ1FagwRahA 
Ajzen, I. and Fishein, M. (1980). Understanding Attitudes and Predicting Social Behavior.  New 
Jersey: Prentice Hall New Jersey. 
Albert, T., Johnson, E., Gasperino, D., & Tokatli, P. (2003). Planning for the Baby Boomers’ 
healthcare needs: A case study. Journal of Hospital Marketing and Public Relations. 
15(1); 77-88. 
Alfred, R. (2008, April).  April 3, 1973: Motorola calls AT&T…by cell, Wired, Retrieved from 
http://www.wired.com/2008/04/dayintech-0403/ 
Amirkhani, A., Salehahmadi, Z., Kheiri, E., & Hajialiasgari, F. (2011). The TAM models 
application in technology transition. Interdisciplinary Journal of Contemporary Research 
in Business, 3(3), 867. 
AVG technologies-baby boomers need to become more educated about digital security. (2012). 
 Journal of Engineering, 1082. Retrieved from 
 http://search.proquest.com.jproxy.lib.ecu.edu/docview/1095556818?accountid=10639 
Barr, P. (2014).  The Boomer challenge.  Trustee, 67, 13-16. 
Boudreaux, E. D., Waring, M. E., Hayes, R. B., Sadasivam, R. S., Mullen, S., & Pagoto, S. 
(2014). Evaluating and selecting mobile health apps: Strategies for healthcare providers 
and healthcare organizations. Translational Behavioral Medicine, 4(4), 363-371. doi: 
10.1007/s13142-014-0293-9 
 80 
 
Boulos, M. N. K., Brewer, A. C., Karimkhani, C., Buller, D. B., & Dellavalle, R. P. (2014). 
Mobile medical and health apps: state of the art, concerns, regulatory control and 
certification. Online Journal of Public Health Informatics, 5(3), 229. doi: 
10.5210/ojphi.v5i3.4814 
Bredican, J. & Vigar-Ellis, D. (2014). Smartphone applications – idea sourcing and app 
development: Implications for Firms.  South African Journal of Economic and 
Management Sciences, 17 (3), 232-248. 
Bresnick, J. (2014, April 3).  Mayo uses mHealth to reduce cardiac readmissions by 40%  
Retrieved from EHR Intelligience website:  https://ehrintelligence.com/news/mayo-uses-
mhealth-to-reduce-cardiac-readmissions-by-40 
Burns, M. (2014). How to establish interrater reliability. Nursing, 44, doi: 
10.1097/01.NURSE.0000453705.41413.c6 
Chowdhury, M. (2014).  Coding, sorting, and sifting of qualitative data analysis: debates and 
discussion. Quality and Quantity, 49. doi: 10.1007/s11135-014-0039-2 
Cohn, D. & Taylor, P. (2010). Baby Boomers approach 65-glumly. Retrieved from Pew Research 
Center website http://www.pewsocialtrends.org/2010/12/20/baby-boomers-approach-65-
glumly/ 
Conboy, K., Fitzgerald, G., & Mathiassen, L. (2012). Qualitative methods research in 
information systems: motivations, themes, and contributions. European Journal of 
Information Systems, 21, 113-118. 
Coughlin J. (2006). Old age, new technology, and future innovations in disease management and 
home health care. Home Health Care Management & Practice, 18(3):196–207. doi: 
10.1177/1084822305281955 
Cox, J. (2012). First-day buyer of original 2007 iPhone found love and connectivity. Network 
World (Online), Retrieved from 
http://search.proquest.com.jproxy.lib.ecu.edu/docview/1022001835?accountid=10639 
Cresswell, J. (2009).  Research Design, Qualitative, Quantitative, and Mixed Methods 
Approaches.  Thousand Oaks, CA: SAGE Publications, Inc. 
Davis, F. (1986).  A Technology Acceptance Model for Testing New End User Information 
Systems:  Theory and Results.  (Doctoral dissertation). Retrieved from ProQuest 
Dissertations & Theses Global. (Order No. 0374529).  
Davis, F. (1993). User acceptance of information technology: system characteristics, user 
perceptions and behavioral impacts. International Journal of Man Machine Studies, 38, 
475-487. 
 81 
 
Davis, F., Bagozzi, P., & Warshaw, P. (1989). User acceptance of computer technology: A 
comparison of two theoretical Models,’ Management Science, 35, 982– 1003. 
Davis, F., Bagozzi, R., Warshaw, P. Jeon, E. & Park, H. (2015).  Factors affecting acceptance of 
smartphone application for management of obesity.  Healthcare Informatics Research, 2, 
74-82.  doi: 10.4258/hir.2015.21.274 
Davis, F. & Venkatesh, V. (1996). A critical assessment of potential measurement biases in the 
technology acceptance model:  three experiments.  International Journal of Human 
Computer Studies, 45, 19-45. 
Debenedette, V. (2013).  Mobile apps for managing health. Drug Topics, 157(3), 26-31. 
Devanuj, & Joshi, A. (2013). Technology adoption by 'emergent' users: The user-usage model. 
Paper presented at the Proceedings of the 11th Asia Pacific Conference on Computer 
Human Interaction, 28-38. doi:10.1145/2525194.2525209 
D’heureuse, N., Huici, F., Arumaithurai, M., Ahmed, M., Papagiannaki, K., & Niccolini, S. 
(2012).  What’s app?  A wide-scale measurement study of smart phone markets. Mobile 
Computing and Communications Review, 16, 16-27.   
Dishaw, M. & Strong, D. (1999). Extending the technology acceptance model with task-
technology fit constructs.  Information and Management. 36 (1), 9-21, 
doi:10.1016/S0378-7206(98)00101-3 
Dogruel, L., Joeckel, S., & Bowman, N. (2015).  Choosing the right app:  An exploratory 
perspective on heuristic decision processes for smartphone app selection.  Mobile Media 
& Communication, 3, 125-144. doi:  10.1177/2050157914557509 
Dolan, P.  (2012). Baby Boomers trust physicians' recommendations on apps. American Medical 
News, 55, 12. 
Dugdale, A. (2010). The young app-rentices: five app developers age 16 and under. 
FastCompany. Retrieved from http://www.fastcompany.com/1621539/young-app-
rentices-five-app-developers-ages-16-and-under-update 
Eadicicco, L. (2014). Software developers are Terrified of What happens when they hit 30.  
Retrieved from http://www.businessinsider.com/software-developers-fear-age-30-2014-3 
Eysenbach, G. (2014).  Baby Boomers’ adoption of consumer health technologies: survey on 
readiness and barriers. Journal of Medical Internet Research, 16(9), e200, doi:  
10.2196/jmir.3049 
Flaherty, J. (2014). Digital diagnosis:  privacy and the regulation of mobile phone health 
applications. American Journal of Law and Medicine. 40 (4).   
 82 
 
Fossey, E., Harvey, C., McDermott, F., & Davidson, L. (2002).  Understanding and evaluating 
qualitative research.  Australian and New Zealand Journal of Psychiatry, 36, 717-732. 
Franko, O. I. (2013). How helpful are mobile healthcare apps? Without clinician input and 
validation, healthcare apps could be a liability. AAOS Now, 30. Retrieved from 
http://go.galegroup.com.jproxy.lib.ecu.edu/ps/i.do?id=GALE%7CA329898368&sid=sum
mon&v=2.1&u=gree96177&it=r&p=HRCA&sw=w&asid=5224b42132b7ac2a5abaf9749
13fff89 
Freedman, D. (2014, February). The Startups Saving Healthcare.  INC. Retrieved from 
http://www.inc.com/magazine/201402/david-freedman/obamacare-health-technology-
startups.html 
Fry, R. (2015, January 16). This year, millennials will overtake Baby Boomers.  Retrieved from 
the Pew Research Center website:  www.pewresearch.org/fact-tank/2015/01/16/this-year-
millennials-will-overtake-baby-boomers/ 
Gardner, C. & Amoroso, D. (2004, January).  Development of an instrument to measure the 
acceptance of internet technology by consumers.  Proceedings of the 37th Hawaii 
International Conference on System Sciences. doi: 10.1109/HICSS.2004.1265623 
Ghose, T. (2014, November 21).  Smartphone Innovations cold Transform Healthcare. 
LiveScience.  Retrieved from www.livescience.com/48860-future-of-digital-health.html 
Gill, P., Steward, K., Treasure, E., & Chadwick, B. (2008).  Methods of data collection in 
qualitative research: interviews and focus groups.  British Dental Journal, 204, 291-295.  
doi: 10.1038/bdj.2008.192 
Goodhue, D. & Tompson, R. (1995). Task technology fit and individual performance. MIS 
Quarterly, 19(2). 213-236 doi: 10.2307/249689 
Gray, D. (2014). Smartphone apps. Professional Safety, 59(6), 46. 
Hayes, J. & Hatch, J. (1999). Issues in measuring reliability: correlation versus percentage of 
agreement. Written Communication, 16, doi: 10.1177/0741088399016003004 
Hardy, Q. (2012, November).  CareZone, an anti-Facebook.  The New York Times.  Retrieved 
from http://bits.blogs.nytimes.com/2012/11/13/the-anti-facebook/?_r=0 
Harris, J., Pryor, J., & Adams, S. (1997). The challenge of intercoder agreement in qualitative 
inquiry. Unpublished manuscript, Department of Curriculum and Instruction, University 
of Texas at Austin, Austin, Texas. 
Heckathorm, D. (2011).  Snowball versus respondent-driven sampling. Sociological 
Methodology, 41, 355-366. 
 83 
 
Heinonen, K., & Pura, M. (2006). Classifying Mobile Services. Service Management, 6(2006), 
1–16. 
Hong, S.J., Thong, J.Y. & Tam, K.Y. (2006). Understanding continued information technology 
usage behavior: a comparison of three models in the context of mobile Internet, Decision 
Support Systems, 42 (3), 1819-1834. 
Howe, M. (2010). Generational changes impacting healthcare delivery, MinuteClinic case study: 
success through quality customer experiences.  Retrieved from 
http://c.ymcdn.com/sites/www.theberylinstitute.org/resource/resmgr/conference_2010_pd
f/michaelhowe.pdf 
Hu, P., Chau, P., Sheng, O., & Tam, K. (1999). Examining the technology acceptance model 
using physician acceptance of telemedicine technology.  Journal of Management 
Information Systems, 16(2), 91-112. 
Huang, J. & Martin-Taylor, M. (2013). Turnaround user acceptance in the context of HR self-
service technology adoption: an action research approach. The International Journal of 
Human Resource Management, 24 (3), 621-642, doi: 10.1080/09585192.2012.677460 
Jacques, E. (2012).  Smartphone apps.  SpeciaLiving Magazine. 12(1), 16-21. 
Johnson, K., Richards, S., Chih, M., Moon, T. J., Curtis, H., & Gustafson, D. H. (2016). A pilot 
test of a mobile app for drug court participants. Substance Abuse: Research and 
Treatment, 10, 1-7. Retrieved from 
http://search.proquest.com.jproxy.lib.ecu.edu/docview/1768411374?accountid=10639 
Johnson, S. & Romanello, M, (2005). Generational diversity: teaching and learning approaches. 
Nurse Educator, 30(5), 212–216. http://doi.org/10.1097/DCC.0b013e3181d24ba9 
Joo, J. (2011).  Adoption of semantic web from the perspective of technology innovation:  A 
grounded theory approach. International Journal of Human-Computer Studies, 69, 139-
154. 
Kabachinski, J. (2011). IT WORLD: Mobile medical apps changing healthcare technology. 
Biomedical Instrumentation & Technology, 45(6), 482-6.  
Karahanna, E., Straub, D. W., & Chervany, N. L. (1999). Information technology adoption across 
time: A cross-sectional comparison of pre-adoption and post-adoption beliefs. MIS 
Quarterly, 23(2), 183-213. Retrieved from 
http://search.proquest.com.jproxy.lib.ecu.edu/docview/218114575?accountid=10639 
Keehan S, Sisko A, Truffer C, Smith S, Cowan C, Poisal J, & Clemens M., (2008).  Health 
spending projections through 2017: the baby-boom generation is coming to 
Medicare. Health Affairs, 27(2), 145–155. doi: 10.1377/hlthaff.27.2.w145 
 84 
 
Kern, C. (2014, November).  Some apps better than others at promoting well-being. Health IT 
Outcomes, Retrieved from http://www.healthitoutcomes.com/doc/some-apps-better-than-
others-at-promoting-well-being-0001 
Kim, J., Park, Y., Kim, C., & Lee, H. (2014).  Mobile application service networks: Apple’s App 
Store, Service Business, 8, 1-27. 
Kim, S.C., Yoon, D., & Han, E.K. (2014). Antecedents of mobile app usage among smartphone 
users.  Journal of Marketing Communications, 1-18. doi:10.1080/13527266.2014.951065 
Knox, S. & Burkard, A. (2009).  Qualitative Research Interviews.  Psychotherapy Research, 19, 
566-575.  doi: 10.1080/10503300802701205. 
Krippendorff, K. (2011). Agreement and Information in the Reliability of Coding. 
Communication Methods and Measures, 5(2), 93-112. doi: 
10.1080/19312458.2011.568376 
Kuniavsky, M. (2003). Observing the User Experience: A Practitioner's Guide to User Research. 
 San Francisco, CA: Morgan Kaufmann Publishers 
Kvale, S. (1996).  Interviews: An Introduction to Qualitative Research Interviewing. Thousand 
Oaks, CA. SAGE Publications, Inc. 
LaFrance, A. (2016). Rich, young, educated people spend the most time online. The Atlantic, 
Retrieved from http://www.theatlantic.com/technology/archive/2016/02/Internet-
planet/470316/ 
Lala, G. (2014). The emergence and development of the technology acceptance model (TAM).  
Proceedings of the International Conference Marketing – from Information to Decision. 
7, 149-160 
Lathia, N. Pejovic, V., Rachuri, K., Mascolo, C., Musolesi, M., & Rentfrow, P. (2013). 
Smartphones for Large-Scale Behaviour Change Interventions. IEEE Pervasive 
Computing, 12 (3) doi: 10.1109/MPRV.2013.56 
Lee, C., & Coughlin, J. F. (2014). Older adults’ adoption of technology: An integrated approach 
to identifying determinants and barriers. Journal of Product Innovation Management, 32(5), 
747–759. doi: 10.1111/jpim.12176 
Legris, P., Ingham, J., & Collerette, P. (2003).  Why do people use information technology?  A 
critical review of the technology acceptance model. Information and Management, 40, 
191-204. 
Lin, J. & Chang, H. (2011). The role of technology readiness in self-service technology 
acceptance.  Managing Service Quality, 21, 424-445. 
 85 
 
Luxton, D., McCann, R., Bush, N., Mishkind, M., & Reger, G. (2011). mHealth for mental 
health: integrating smartphone technology in behavioral healthcare. Professional 
Psychology: Research and Practice, 42, 505-512. doi: 10.1037/a00244485 
Marcy, J. (n.d.).   Chronic disease expert: U.S. health care system needs to treat whole person, 
Kaiser Health News, Retrieved from http://khn.org/lorig-chronic-disease/ 
Marshall, M. (1996). Sampling for qualitative research.  Family Practice, 13, 522-525. 
Martin, C. M. (2007). Chronic disease and illness care: adding principles of family medicine to 
address ongoing health system redesign. Canadian Family Physician, 53(12), 2086–
2091. 
Massachusetts Institute of Technology (2014, November).  Mobile Medical Apps: A Market on 
the Move. MIT Technology Review. Retrieved from 
http://www.technologyreview.com/view/532661/mobile-medical-apps-a-market-on-the-
move/ 
McCann, T. (2011). Art of the App Store: The Business of Apple Development. Hoboken, US: 
Wrox/Wiley. 
Medicare (2015).  Medicare and you 2016.  Centers for Medicare and Medicaid Services.  
Retrieved from https://www.medicare.gov/Pubs/pdf/10050.pdf 
Medicines and Healthcare Products Regulatory Agency (2014, August 8).  Guidance:  Medical 
Device Stand-Along Software Including Apps.  Retrieved from 
https://www.gov.uk/government/publications/medical-devices-software-applications-
apps/medical-device-stand-alone-software-including-apps 
Melenhorst, S., Rogers, W., & Caylor, E. (2001). The use of communication technologies by 
older adults: Exploring the beneﬁts from the user’s perspective. Proceedings of Human 
Factors and Ergonomics Society Annual Meeting (HFES 2001) 45, 221 
Miles, M & Huberman, M. (1994).  Qualitative Data Analysis: An Expanded Source, 2nd edition.  
Thousand Oaks, CA: Sage. 
Miller, W., Lasiter, S., Ellis, R., Buelow, J. (2015).  Chronic disease self-management: A hybrid 
concept analysis.  Nursing Outlook, 63(2). 
Mistry, K. (2012). Research and statistics: qualitative research methods. Pediatrics in Review, 33, 
doi: 10.1542/pir.33-11-521 
Mitchell Poll: Boomers will heed their doctor to buy smartphone medical apps. (2012). Wireless 
News, Retrieved from 
http://search.proquest.com.jproxy.lib.ecu.edu/docview/1026983611?accountid=10639 
 86 
 
Mohr, D., Cheung, K., Schueeler, S., Brown, C., & Duan, N. (2013).  Continuous evaluation of 
evolving behavioral intervention technologies. American Journal of Preventive Medicine, 
45, 517-523. doi:10.1016/j.amepre.2013.06.006 
Moore, J. (2012).  The benefits of mobile apps for patients and providers. British Journal of 
Healthcare Management, 18, 465-467. 
More physicians starting to recommend mobile apps to manage chronic conditions (2013). 
Washington: The Advisory Board Company. Retrieved from 
http://search.proquest.com.jproxy.lib.ecu.edu/docview/1637022475?accountid=10639 
Morel, M., Alves, M., & Cadet, P.  (2011). Google apps: Mastering Integration and 
Customization (1st ed.). Birmingham; Palo Alto; Packet Publishing, Limited. 
Myers, M. & Avison, D. (2013). Qualitative Research in Information Systems: A reader. 
Thousand Oaks, London, SAGE 
Naziri, J. (2015).  Senior Tech Helps Baby Boomers come of digital age. USA Today. Retrieved 
from http://www.usatoday.com/story/tech/2015/01/30/senior-tech-gadgets/21820299/ 
Olson, K. (2013). Transcending place and transforming aging through online and offline 
experiences, Journal of the American Society on Aging, 37, 84-91. 
Orlov, L. (2015, October 12).  Baby Steps: Will Boomers Buy into Mobile Health. Retrieved from 
California HealthCare Foundation website:  
http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/PDF%20B/PDF%20
BabyStepsBoomersMobileHealth.pdf 
Packer, M. (2011).  The Science of Qualitative Research.  Cambridge University Press. 
Pandey, A., Hasan, S., Dubey, D., & Sarangi, S. (2012). Smartphone apps as a source of cancer 
information:  changing trends in health information-seeking behavior.  Journal of Cancer 
Education, 28, 123-142. doi: 10.1007/s13187-012-0446-9 
Patton, E. & Fry, R. (2015). How Millennials today compare with their grandparents 50 years 
ago. Retrieved from Pew Research Center website:  http://www.pewresearch.org/fact-
tank/2015/03/19/how-millennials-compare-with-their-grandparents/#!14Tele 
Patton, M. (2002).  Qualitative Research and Evaluation Methods. London: Sage 
Perez, S. (2014, April 1). Mobile App Usage Increases in 2014, As Mobile Web Surfing 
Declines. Retrieved from http://techcrunch.com/2014/04/01/mobile-app-usage-increases-
in-2014-as-mobile-web-surfing-declines/. 
Raini, L. (2012).  Baby Boomers and Technology.  Retrieved from Pew Research Institute 
 website:  http://www.pewinternet.org/2012/03/28/baby-boomers-and-technology/ 
 87 
 
Randolph, S. 92013).  Selecting health-related apps.  Workplace Health Safety, 61 (1). doi: 
10.3928/21650799-20130327-79 
Reisenwitz, T. & Iyer, R.  (2007). A comparison of younger and older Baby Boomers: 
investigating the viability of cohort segmentation.  Journal of Consumer Marketing. 24, 
202-213. doi: 10.1108/07363760710755995. 
Ritchie, A. (2013, August 10). 10 apps physicians recommend to their patients. Medical 
Economics, 90(15), 42. Retrieved from 
http://go.galegroup.com/ps/i.do?id=GALE%7CA343364773&sid=summon&v=2.1&u=gr
ee96177&it=r&p=HRCA&sw=w&asid=615befb0368a095709d0817d30d58419 
Rogers, M. (2009). Boomers and Technology:  An Extended Conversation. Retrieved from AARP 
website 
http://assets.aarp.org/www.aarp.org_/articles/computers/2009_boomers_and_technology_
final_report.pdf 
Rutherford, J. (2010). Technology adoption. IEEE Pulse, 3, 64-69. doi: 
10.1109/MPUL.2010.937256 
Ryan, M. (2009). Making visible the coding process: Using qualitative data software in a post-
structural study, Issues in Educational Research, 19, 142-161 
Saldaña, J. (2009). The Coding Manual for Qualitative Researchers. London: Sage 
Schunk, D.H. (2000). Learning Theories. An Educational Perspective. Upper Saddle River, NJ: 
Merrill, an imprint of Prentice Hall 
Sedgwick, P. (2013).  Snowball sampling. British Medical Journal, 347, doi: 
10.11.36/bmj.f7511. 
Shannon-Missal, L. (2014, November 19).  Majority of Americans Ready to Consider Virtual 
Healthcare Visits, but Concerns do Exist.  Retrieved from Harris, A Nielsen Company 
website:  
www.harrisinteractive.com/newsroom/harrispolls/tabid/447/mid/1508/articled/1522/ct/rea
dcustom%20default/default.aspx. 
Shih, Y. & Chen, C. (2013). The study of behavioral intention for mobile commerce: via 
integrated model of TAM and TTF. Quality and Quantity, 47(2), 1009-1020. doi: 
10.1007/s11135-011-9579-x 
Shroff, R., Deneen, C., and Ng, E. (2011). Analysis of the technology acceptance model in 
examining students’ behavioral intention to use an e-portfolio System. Australasian 
Journal of Educational Technology, 27, 600-618. 
 88 
 
Slabodkin, G. (2013). 2014: Déjà vu for mHealth. Newton: Questex Media Group LLC. 
Retrieved from 
http://search.proquest.com.jproxy.lib.ecu.edu/docview/1473499120?accountid=10639 
Spil, T. & Schuring, R. (2006). E-Health Systems Diffusion and Use:  The Innovation, The user, 
and the use IT model. Hershey, P: Idea Group Publishing. 
Steel, D. M. & Gray, M. A. (2009). Baby Boomers’ use and perception of recommended assistive 
technology: a systematic review. Disability and Rehabilitation. Assistive Technology, 
4(3), 129–36. doi: 10.1080/17483100902767175 
St. Pierre, E. & Jackson, A. (2014).  Qualitative data analysis after coding, Qualitative Inquiry, 
20, 715-719. 
Straub, E. (2014). Understanding Technology Adoption : Theory and Future Directions for 
 Informal Learning, Review of Educational Research, 79(2), 625–649. 
 doi:10.3102/0034654308325896 
Taylor, A., Pilkington, R., Feist, H, Grande, E., & Hugo, G. (2014).  A survey of retirement 
intentions of Baby Boomers: an overview of health, social, and economic determinants. 
BMC Public Health, 14, 355. 
Telecommunications; Medicaid and Medicare have updated codes to accept telehealth services. 
(2014). Insurance Weekly News, 100. Retrieved from 
http://search.proquest.com.jproxy.lib.ecu.edu/docview/1628007264?accountid=10639 
Tennant, B., Stellefson, M., Dodd, V., Chaney, B., Chaney, D., Paige, S., & Alber, J. (2015). 
eHealth literacy and web 2.0 health information seeking behaviors among baby boomers 
and older adults. Journal of Medical Internet Research, 17(3), e70. doi:10.2196/jmir.3992 
Terry, M. (2010).  Medical apps for smartphones. Telemedince and e-Health, 16(2), 17-22. 
doi:10.1089/tmj.2010.9999  
Thielke, S., Harniss, M., Thompson, H., Patel, S., Demiris, G., & Johnson, K. (2012). Maslow’s 
 hierarchy of human needs and the adoption of health-related technologies for older 
 adults. Ageing International, 37(4), 470–488. doi:10.1007/s12126-011-9121-4 
Topol, E. (2015, January 9). The future of medicine is in your smartphone.  The Wall Street 
Journal. Retrieved from www.wsj.com/articles/the-future-of-medicine-is-in -your-
smartphone-1420828632 
Tracy, S. (2013). Qualitative Research Methods. Oxford: Wiley-Blackwell 
Trauth, E. (2001).  Qualitative Research in IS:  Issues and Trends. Idea Group Publishing. 
 89 
 
Urban, G. & Sultan, F. (2015).  The case for “benevolent” mobile apps.  MIT Sloan Management 
Review, 56(2), 30-37. 
Urquhart, C. (2013).  Grounded Theory for Qualitative Research: A Practical Guide.  London, 
Sage. 
U.S Census Bureau. (2006). Selected Characteristics of Baby Boomers 42 to 60 Years Old in 
2006.  Retrieved from U.S. Census Bureau website: 
https://www.census.gov/population/age/publications/files/2006babyboomers.pdf 
U.S. Food and Drug Administration. (2015). Mobile Medical Applications.  Retrieved from U.S. 
Food and Drug Administration website:  
http://www.fda.gov/MedicalDevices/DigitalHealth/MobileMedicalApplications/default.ht
m#a 
Venkatesh, V. (2000).  Determinants of perceived ease of use:  integrating control, intrinsic 
motivation, and emotion into the technology acceptance model.  Information Systems 
Research, 11, 342-365. 
Vogt, W., Vogt, E., Gardner, D., & Haeffele, L. (2014). Selecting the Right Analyses for Your 
Data: Quantitative, Qualitative, and Mixed Methods.  New York: The Guilford Press 
Wallace, L. & Sheetz, S. (2014).  The adoption of software measures:  a technology acceptance 
model (TAM) perspective.  Information and Management, 51, 249-259. doi: 
10.1016/j.im.2013.12.003. 
Walsh, K & Callan, A. (2010). Perceptions, preferences and acceptance of information and 
communication technologies in older-adult community care settings in Ireland: A case-
study and ranked-care program analysis. Ageing International, 36 (1): 102–22. 
Wang, T., King, E., Perman, M., & Tecco, H. (2015).  Digital Health Funding: 2015 Year in 
Review. Retrieved from Rockhealth website: http://rockhealth.com/reports/digital-health-
funding-2015-year-in-review/ 
Wano, M., & Iio, J. (2014). Relationship between reviews at app store and the categories for 
software. Paper presented at the 17th International Conference on Network-Based 
Information Systems 580-583. doi:10.1109/NBiS.2014.51 
Webster, T. & Son, J. (2015). Doing what works: a grounded theory case study of technology use 
by teachers of English at a Korean university. Computers and Education, 80, 84-94. 
West, D. (2010). Overcoming Rural Health Care Barriers through Innovative Wireless Health 
Technologies. [Testimony]. House Committee on Veterans’ Affairs, Subcommittee on 
Health.  Retrieved from http://www.brookings.edu/research/testimony/2010/06/24-health-
it-west 
 90 
 
West, D. (2012).  How Mobile Devices are Transforming Healthcare.  Issues in Technology 
Innovation: Center for Technology Innovation at Brookings.18, 1-14.  Retrieved from 
Brookings Institute website:  http://www.brookings.edu/research/papers/2012/05/22-
mobile-health-west 
Westbrook, L. (1994).  Qualitative Research Methods:  A Review of Major Stages, Data Analysis 
Techniques, and Quality Controls. Library and Information Science Research, 16(3), 241-
254. 
White, J. & Weatherall, A. (2000). A grounded theory analysis of older adults and information 
technology.  Educational Gerontology, 26(4), 371-386. 
Wilson, D. & Mitchell, J. (2009). Effects of assistive technology on functional decline in people 
aging with a disability. Assistive Technology, 21(4), 208–217 
Wong, K., Osman, R., Goh, P., & Rahmat, M. (2013).  Understanding Student Teachers’ 
Behavioral Intention to Use Technology:  Technology Acceptance Model (TAM) 
Validation and Testing, International Journal of Instruction, 6 (1). 
Zickuhr, K. (2011, February). Generations and their Gadgets. Pew Research Internet Project.  
Retrieved from Pew Research Center website: 
http://www.pewInternet.org/2011/02/03/generations-and-their-gadget 
  
APPENDIX 
 
APPENDIX A: IRB APPROVAL 
 
 
EAST  CAROLINA  UNIVERSITY 
University & Medical Center Institutional Review Board Office  
4N-70 Brody Medical Sciences Building· Mail Stop 682 
600 Moye Boulevard · Greenville, NC 27834 
Office 252-744-2914 · Fax 252-744-2284 · www.ecu.edu/irb 
 Notification of Initial Approval: Expedited 
From: Social/Behavioral IRB 
To: Annie Patrick  
CC: Erol Ozan  
Date: 8/24/2015  
Re: UMCIRB 15-000510 Baby Boomers Adoption of Smartphone Healthcare Apps 
 
I am pleased to inform you that your Expedited Application was approved. Approval of the 
study and any consent form(s) is for the period of 8/24/2015 to 8/23/2016. The research study is 
eligible for review under expedited category # 6, 7. The Chairperson (or designee) deemed this 
study no more than minimal risk. 
 
Changes to this approved research may not be initiated without UMCIRB review except when 
necessary to eliminate an apparent immediate hazard to the participant.  All unanticipated 
problems involving risks to participants and others must be promptly reported to the 
UMCIRB.  The investigator must submit a continuing review/closure application to the 
UMCIRB prior to the date of study expiration.  The Investigator must adhere to all reporting 
requirements for this study. 
 
Approved consent documents with the IRB approval date stamped on the document should be 
used to consent participants (consent documents with the IRB approval date stamp are found 
under the Documents tab in the study workspace). 
The approval includes the following items: 
Name Description 
AYPatrick_Interview Protocol.docx Interview/Focus Group Scripts/Questions         
AYPatrick_Proposal.docx Study Protocol or Grant Application         
AYPatrick_Survey.docx Surveys and Questionnaires         
Informed Consent Document_Patrick.doc Consent Forms          
 
  
 
  
 92 
 
 
The Chairperson (or designee) does not have a potential for conflict of interest on this study. 
 
 
 
  
IRB00000705 East Carolina U IRB #1 (Biomedical) IORG0000418 
IRB00003781 East Carolina U IRB #2 (Behavioral/SS) IORG0000418 
 
  
 
APPENDIX B:  CAREZONE APP USAGE APPROVAL  
 
 
 
 
 
 
  
 
APPENDIX C: INFORMED CONSENT TO PARTICIPATE IN RESEARCH 
 
 
East Carolina University 
 
 
 
Informed Consent to Participate in Research 
Information to consider before taking part in research that has no more than 
minimal risk. 
 
Title of Research Study: Baby Boomers’ Perception of Healthcare Apps for Smartphone Devices 
 
Principal Investigator: Annie Y. Patrick 
Institution, Department or Division: Department of Network Technology Systems 
Address: Science and Technology Building, Suite 201, Greenville, NC  27858-4353, USA 
Telephone #: 912-660-3072 
 
 
 
Researchers at East Carolina University (ECU) study issues related to society, health problems, 
environmental problems, behavior problems and the human condition.  To do this, we need the help of 
volunteers who are willing to take part in research. 
 
Why am I being invited to take part in this research? 
The purpose of this research is to study individuals that were born between 1946-1964 and their 
perception of healthcare apps for smartphones.  You are being invited to take part in this research because 
you were born between the years 1946-1964 and have a smartphone.  The decision to take part in this 
research is yours to make.  By doing this research, we hope to learn the perception of healthcare apps on 
smartphone devices used by baby boomers of retirement age.    
 
If you volunteer to take part in this research, you will be one of about 8 people to do so.   
 
Are there reasons I should not take part in this research? There are no reasons to not 
participant in this research.  
 
What other choices do I have if I do not take part in this research? 
You can choose not to participate.   
 
Where is the research going to take place and how long will it last? 
The research will be conducted at either an East Carolina University facility, local public library, or 
agreed upon public location. You will need to come to come to one of these locations two times 
during the study.  The total amount of time you will be asked to volunteer for this study is 60-90 
minutes over the next 3 months.    
 
What will I be asked to do? 
You will be asked to do the following:  You will be given a 10 question survey. You will be asked to 
download the app, CareZone onto your smartphone device.  We as that you use it for a two week 
period.  After the two week time-period, you will participant in a 60-90 minute interview.  The 
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interview will consist of questions pertaining to your perception and experience of the app.  The 
interview will be recorded and will be only reviewed by the researcher.  
 
What might I experience if I take part in the research? 
We don’t know of any risks (the chance of harm) associated with this research.  Any risks that may occur 
with this research are no more than what you would experience in everyday life.  We don't know if 
you will benefit from taking part in this study.  There may not be any personal benefit to you but the 
information gained by doing this research may help others in the future. 
 
Will I be paid for taking part in this research? 
We will be able to pay you for the time you volunteer while being in this study.  One (1) $10.00 Visa Gift 
Card will be given to you at the end of your participation  
  
Will it cost me to take part in this research?  
It will not cost you any money to be part of the research.   
 
Who will know that I took part in this research and learn personal information about me? 
ECU and the people and organizations listed below may know that you took part in this research and may 
see information about you that is normally kept private.  With your permission, these people may use 
your private information to do this research: 
 Any agency of the federal, state, or local government that regulates human research.  This includes 
the Department of Health and Human Services (DHHS), the North Carolina Department of Health, 
and the Office for Human Research Protections. 
 The University & Medical Center Institutional Review Board (UMCIRB) and its staff have 
responsibility for overseeing your welfare during this research and may need to see research records 
that identify you. 
 
How will you keep the information you collect about me secure?  Data will be stored in the 
Department of Technology System’s Pirate Drive. How long will you keep it? The data will be 
kept for 3 years.  
 
What if I decide I don’t want to continue in this research? 
You can stop at any time after it has already started. There will be no consequences if you stop and you 
will not be criticized.  You will not lose any benefits that you normally receive.  
 
Who should I contact if I have questions? 
The people conducting this study will be able to answer any questions concerning this research, now or in 
the future.  You may contact the Principal Investigator at 912-660-3072 (Monday-Sunday, between 8 
a.m.-5 p.m.).    
 
If you have questions about your rights as someone taking part in research, you may call the Office of 
Research Integrity & Compliance (ORIC) at phone number 252-744-2914 (days, 8:00 am-5:00 pm).  
If you would like to report a complaint or concern about this research study, you may call the Director 
of the ORIC, at 252-744-  
Are there any Conflicts of Interest I should know about? 
The Principal Investigator (or the sub-investigator, research staff member, or family member) has a 
potential conflict of interest that involves (provide a brief description of the conflict).  (ECU, 
institution’s name or office name) and (name or title of person with conflict) have developed a 
management plan to minimize any negative impact that would otherwise occur from the potential 
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conflict of interest.  This plan has been reviewed by the University & Medical Center Institutional 
Review Board and found to be adequate to protect your rights. 
 
I have decided I want to take part in this research.  What should I do now? 
The person obtaining informed consent will ask you to read the following and if you agree, you should 
sign this form:   
 
 I have read (or had read to me) all of the above information.   
 I have had an opportunity to ask questions about things in this research I did not understand and 
have received satisfactory answers.   
 I know that I can stop taking part in this study at any time.   
 By signing this informed consent form, I am not giving up any of my rights.   
 I have been given a copy of this consent document, and it is mine to keep.  
 
 
 
          _____________ 
Participant's Name  (PRINT)                                 Signature                            Date   
 
 
Person Obtaining Informed Consent:  I have conducted the initial informed consent process.  I have 
orally reviewed the contents of the consent document with the person who has signed above, and 
answered all of the person’s questions about the research. 
 
             
Person Obtaining Consent  (PRINT)                      Signature                                    Date   
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 Figure D1: The Features available on the CareZone app. Courtesy of 
https://CareZone.com/features 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure D2: Screenshot of the 
CareZone app on the smartphone 
 
 
 
 
 
Figure D3:  Screenshot of the tracker 
feature 
 
  
 
APPENDIX E:  INTERVIEW GUIDE 
Thank you for taking the time to be a part of this research study.  My name is Annie Patrick.  I 
am a graduate student at East Carolina University.  I will be asking you a few questions. 
 
You have been chosen because you have been identified as an individual that has an interest in 
technology and its benefits.  My research is focused on you, a member of the baby boomer 
generation, and how the factors of ease of use and usability play a part in your use of smartphone 
apps for healthcare.    
 
I will be recording our conversation today.  Only the researchers involved in this study will have 
access to your comments and this discussion.  This interview will last about an hour.  During this 
time, I have several questions that would like to ask concerning your experience with the 
CareZone healthcare app.   
 
Please keep in mind, that at any point you can stop the interview.  You do not have to answer any 
questions that you do not wish to answer.   
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Interview Questions 
The CareZone app is a type of healthcare app for smartphones.  The CareZone app is an 
example of the many type of healthcare related apps available for smartphone devices.  The 
questions that I am going to ask you pertain to the usability and ease of use experience with app.   
The following are general questions about your experience with the app. 
General Questions: 
1. Please tell me about your experience with smartphone apps before this study? 
Probing Questions: 
 Have you used apps before? 
 Do you use most of the apps that you download? 
 How do you choose an app? 
 What factors influence your choice in an app? 
 Could you please tell me about any people that suggested that you use apps? 
 Are there any other factors (TV, work, etc) that influence your choice in app? 
Interviewer’s Reflection:  
2. What interested you in using a healthcare app for your smartphone? 
Probing Questions: 
Did you know there were healthcare apps? 
Were you interested in using healthcare apps before this study? 
Interviewer’s Reflection: 
The following are questions about the ease of use and usability of the app. 
3. Could you please describe how the CareZone app. How did this app make your healthcare 
needs easier? 
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Interviewer’s Reflection:  
4. CareZone offers a lot of features, what did you like or not like about the features? 
Interviewer’s Reflection:  
5. Could you please describe your experience downloading the app? 
Interviewer’s Reflection:  
6. Could you please tell me about the features that were easy to use? 
Interviewer’s Reflection:  
7. On the opposite end, could you describe any instances in which using the app made things 
more complicated or difficult? 
Interviewer’s Reflection:  
8. How could this app have been more user friendly for you? 
Interviewer’s Reflection:  
Future Use: 
9. What would be the ideal healthcare app for you? 
Interviewer’s Reflection:  
10. Would you be interesting in using similar types of apps on your smartphone in the future? 
Interviewer’s Reflection:  
11. Would you recommend these types of apps to your peers? 
Interviewer’s Reflection:  
Is there anything else you would like to tell me? 
 
Overall how would you rate your experience?  
 
 
 
Thank you for your time.   
 
  
APPENDIX F:  SURVEY 
 
Initial Technology Survey 
1. What is your age? ____    What year were you born? ____     
Where do you currently reside?  ________ 
2. What is the highest level of education you have completed? 
☐ Less than high school ☐ High School Diploma ☐ GED 
☐ Trade/Technical School ☐ Community College ☐ Four- Year University/College  
☐ Bachelor’s Degree 
☐ Graduate Degree ☐ Professional Degree 
3. What is your current work status? 
☐ Full time ☐ Part Time 
☐ Retired ☐ Retired/Part-time ☐ Other: ___________________________________________- 
4. What is your occupation/what was your occupation when you were in the workforce? 
_____________________________________________________________________________ 
5. I own a smartphone.      Yes ☐  No ☐   
6. I use my smartphone to access the Internet.  Yes ☐  No ☐   
7. I use my smartphone to access the Internet on average: 
☐Once a day  ☐A few times a day  ☐A few times a week  ☐Once a week  ☐ Rarely    ☐Never 
8. I use apps for smartphones.  Yes ☐  No ☐   
9. I use smartphone apps on average: 
☐Once a day  ☐A few times a day  ☐A few times a week   ☐Once a week  ☐ Rarely    ☐Never 
10. Would you be willing to use a smartphone app for healthcare?  Yes ☐  No ☐  
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APPENDIX H:  FIRST CYCLE CODE LIST 
 
Code Name 
App Download Experience - Neutral 
App Download Experience- Difficult 
App Download Experience- Easy 
App Selection Influences 
CareZone - Ease of Use 
CareZone App Ease of Use - Negatives 
CareZone Features-Applicable 
CareZone Features-Disliked 
CareZone Features-Liked 
CareZone Features-Neutral 
CareZone Healthcare app recommendations for changes 
Ease of Use 
Feelings toward technology 
Healthcare App Exposure 
Healthcare app for future use 
Healthcare lifestyle changes - Positive 
Healthcare Lifestyle Changes- Negatives 
Helpful 
Ideal Healthcare App 
Misc. 
Negatives-Cons of Apps 
Non Smartphone App Healthcare Technology 
Parents 
Positives-Pros of Apps 
Recommend Healthcare App-No 
Recommend Healthcare App--yes 
Smartphone App descriptor word-functionality 
Smartphone App Descriptor Word-Redundancy 
Smartphone App Experience - Efficiency 
Smartphone App Experience - High Use 
Smartphone App Experience--Minimal Use 
Smartphone App Words 
Technology Experience Usage 
Types of Apps used 
Usefulness 
  
 
APPENDIX I: MEMBER CHECK 
 
 
Participant 
Number 
Participant Comments to Transcripts Participant Comments to Results 
Participant 
1 
I agree. Agree. No Comments 
Participant 
2 
It looks great. Agree. No Comments 
Participant 
3 
I agree.  Looks accurate. Thank you Agree with findings. 
Participant 
4 
I approve/ agree with the 
provided transcript.  
 
No Discrepancies. Agree with 
Findings  
Participant 
5 
Looks fine. I agree I agree with the results. I enjoyed 
talking with you and the app was 
easy to use 
Participant 
6 
You did a great. Hope you got everything 
you needed for your research. 
Great job.  Very thorough and very 
informative. 
Participant 
7 
I agree with the interview Agree. No commentst 
Participant 
8 
Looks fine to me.  I agree with the 
transcription of the interview. 
I especially like your findings about 
maintaining independence.  I think 
that's so important to people as they 
grow older.  Having medical 
resources available at your 
fingertips, is empowering.  
Thank you for allowing me to 
participate in this study 
Participant 
9 
Looks good to me, I agree with it. Looks good, great job.  The apps I 
use daily are. Bible gateway, email, 
battery doc,facebook. Weekly 
Yahoo, weather channel, maps 
sleepytime, iheart radio. I 
have almost 150 apps. Used for 
convenience and making tasks 
easier. I have found all easy to use. 
Participant 
10 
The script represents what I recall from 
our recent interview. Thank you for your 
help in calming down for this 
experience.  Should you require my 
assistance in the future please advise.  
The information of the interview is 
quite as I recall it. It is also very 
helpful to me in planning to utilize 
apps for better health coordination 
going forward.  
  
 
APPENDIX J:  FIRST CYCLE INTER-RATER RELIABILITY  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interview Number Coder 1 Coder 2 Percentage 
Interview 1 17 Nodes 12 Nodes 70.6 % 
 23 References 18 References 78.3% 
Interview 2 15 Nodes 17 Nodes 88.2% 
 42 References 31 References 73.8% 
Interview 3 19 Nodes 22 Nodes 86.4 % 
 28 References 43 References 65.1 % 
Interview 4 18 Nodes 21 Nodes 85.7% 
 29 References 25 References 72% 
Interview 5 13 Nodes 14 Nodes 92.9% 
 18 References 25 References 72% 
Interview 6 19 Nodes 16 Nodes 84.2% 
 32 References 30 References 93.8 % 
Interview 7 12 Nodes 15 Nodes 80% 
 28 References 27 References 96.4% 
Interview 8 13 Nodes 12 Nodes 92.3% 
 17 References 23 References 73.9% 
Interview 9 13 Nodes 13 Nodes 100% 
 20 References 22 References 90.9% 
Interview 10 15 Nodes 17 Nodes 88.2% 
 35 References 37 References 94.6% 
 
Average Percentage: 
Nodes 86.9% 
References 81.1 % 
  
APPENDIX K: AXIAL CODE INTERVIEW RESPONSES 
 
 
Communication 
Basically by word of mouth 
From other people that have used the app before or introduced themselves to the app 
More word of mouth. 
Someone told me about an app that was free and that it was easy to use, that kind of thing. 
I would say family members, adopted family members, and just reading here about it. 
 
 
 
Help/assistance 
A lot of times I still may go to Rebecca to help me if I'm wondering am I doing something 
right or whatever. 
Have someone to walk me through it 
I think it's my age. I didn't grow up using computers and so, anything that's easier that I can ... 
I don't have to sit and ask any of my children to do ... I feel like can figure out myself and it's 
that's what useful is to me. Easy to download, easy accessible 
If it's necessary, then I'll have to bug somebody to help me, which gets old, too. 
When it comes to apps, do you have family or friends that help you with these apps, 
downloading them~~~Speaker 2~~Yes, I'm trying to become more independent of them, but if 
I have difficulty, I have nieces and nephews who can walk an old man through it. 
You have your daughter who's helping you with some of the apps, and then you also have apps 
that are from him 
 
 
 
Independence 
Am I going to have to try to get somebody to help me~~ 
I think it's my age. I didn't grow up using computers and so, anything that's easier that I can ... 
I don't have to sit and ask any of my children to do ... I feel like can figure out myself and it's 
that's what useful is to me. Easy to download, easy  
What I can't get out of the book, then I have to ask for help. I'm not that crazy about asking for 
help 
 
 
 
Learning Behavior 
I'm just in that age 
After you get basic knowledge then you can experiment 
And what I rather do is go to the book, 
But I do believe it has the capability to do that, it's just I haven't gained the knowledge and 
expertise to do it 
But this is not the only app that I wish had something like that.~~Annie~~So overall, you wish 
more apps had tutorials or something~~~Speaker 2~~Yes 
But we learn in different ways 
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Could this app be more user friendly~~~Speaker 2~~Yes. ~~Annie~~How so~~~Speaker 
2~~By having a user manual, You Tube video, 
For me, give me something in writing 
having a frame work from which to operate, that's one of our many shortcomings 
How would you define clear~ ~~Interview 10~~I understood what they were directing me to 
do 
I could do a search, and it would be the Care Zone user manual. I can download it. 
I could download the user manual. 
I download it and I have a problem, I could print out whatever that part is about 
I envision doing a search and the You Tube thing will tell you how to set it up, and how to go 
through this particular feature, etc. That kind of thing. 
I know that everybody says, ~Oh, there's an app for that,~ but I just tend to not think that way. 
I think it's my age. I didn't grow up using computers and so, anything that's easier that I can ... 
I don't have to sit and ask any of my children to do ... I feel like can figure out myself and it's 
that's what useful is to me. Easy to download, easy accessible 
I would say not more than 10 minutes, but if it has the ability to do only You Tube like you 
can with the paper version you could go to that part that you needed, that would be helpful, I 
would wear that rascal out. 
I'm good with words and pen and paper and that kind of thing, 
I'm not sure if that's a function of the app or a function of ~Interview 8~ not functioning well 
in the morning. When I slow down, obviously they're there. 
I'm still, as I said earlier, still in the process of trying to understand the end result of using it. 
I'm in the process right now 
I've tried and read and try to master that which is in writing, 
My guess is I haven't figured out how to make that happen with this app. 
now that you have to a lot of times have more than the basic knowledge to work something or 
remember things, which I don't do so well now 
Now, for younger folks, that seems to be something they're intuitive to know, 
Okay, it would also be nice to have that little wonderful thing on You Tube on how to go 
through it. 
Once I figured out the technique it worked well. 
People of my generation, we want to know before we do, and we're not into the habit of 
learning while you do. 
Print it out, that's it. Finding the user manual, I didn't get that. 
That is where I learn more. 
The log-on thing because that just gets me annoyed right from the beginning. It seems to be 
really straightforward. 
The one that I like the most but I still find frustration actually using it because I'm afraid I'm 
going to do something wrong 
There are apps that are a little bit more difficult to use that I don't use. 
There are instructions on how to use it. 
To do this, some people are kind of forgetful, so-~~Speaker 1~~Okay.~~Speaker 2~~-it's good 
to put their thoughts in-~~Speaker 1~~Okay.~~Speaker 2~~-before they forget them. 
Trying to figure out how in the world to use the dog gone thing 
Wasn’t quite sure how easy or how involved that might be, and I just didn't do it. 
We are the buyers’ market for that, and we do need help with that. 
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What I can't get out of the book, then I have to ask for help. I'm not that crazy about asking for 
help 
When I grew up, you didn't really have phones like they have now. The generation that really 
adopted the phone, you see them on it a lot more than somebody in my particular age range. I 
don't really call myself a phone person 
You have your daughter who's helping you with some of the apps, and then you also have apps 
that are from him 
 
 
 
Need or Purpose 
 I don't really go and download a lot of apps because I don't use a lot of apps. 
By and large about four of them I use regularly, at least once a day. The others I might as 
needed, not quite as frequently as that. 
definitely be very helpful if, like my husband said, if you had health issues that, thank God, 
right now we don't 
Did that peak your interest more in those types of apps, like healthcare apps~~~Speaker 
2~~Absolutely. That and my father. ~~Speaker 1~~Great, thank you. ~~Speaker 2~~My aging 
father. 
How are the apps affecting your life when you use them~ ~~Interview9~~I would say they 
make it easier. They help me to continue ... I guess some apps you realize you don't need them 
until you get them, and then you realize how handy they are. They help me 
How would you define easier~ ~~Interview9~~Well, like I said, especially with the fuel ... My 
motorcycle requires a special fuel, and the app that I use is very handy. I can either pull up a 
map or pull up a city, and it'll show me in that city 
how would you define helpful for you~~~Speaker 2~~I'd say anything that I require to meet 
my current needs for the day, that might make my life a little easy 
I am thinking that the people who would need this app most are folks in my age group. 
I guess I have been blessed with good health and it has not been something that has been on 
my radar. 
I had a need, a health need, it would cause me to certainly explore other apps. 
I need to balance my checkbook all the time, just keep a daily total of what I have in the bank, 
or for getting from one place to the other, especially with the maps. I love the map, the Google 
maps. I think, just living, it’s easier living. 
I think we also talked about that, how nice it would be to have an app that you could go to, 
have that information just at your fingertips versus paperwork that gets lost and that sort of 
thing. 
I understand healthcare, I understand the need for the information, how important it is to have 
your information on an app. 
I wouldn't say I really need an app since I'm blessed with good health. I would have to say, 
right now, nothing. I don't really need one at this point. 
Influences your choices in these apps~~~Speaker 2~~Frequency of need. I think that's 
probably ... The frequency of need for me. I think for me, when I use an app, it's something 
that I'm going to probably use every day 
It gives me ready access at my fingertips about the status of those accounts anytime I need it or 
want it. 
It has to have a good function, a purpose 
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It helps me become more organized 
It makes life for me, simpler, more efficient, because I'm not wasting time doing other things 
It was not so much for myself, it was really for my father, like an aging parent, to have that 
information for myself 
It's a source of information. It's an extension of my knowledge in that if I need information 
about a certain issue, I can Google and other resources, I can go in and get the information 
instantly without spending a whole lot of time. 
It's hard to justify having much on there if I'm not going to use it enough to justify that. 
I've come to use quite a number of smart phone apps because they assist me in research in a 
couple of things that I do, research is absolutely essential 
Not just for the fun of it 
Not really. Again, we go back to the fact that thankfully, we don't really have any needs right 
now 
One that can help me identify the immediate responses to the questions that I'm looking for 
more directly. Not having to spend additional time talking with someone or doing extra 
research, more directly I can access information that would be useful. 
Other apps quite often just to stay informed and conduct life everyday 
Out of need and doing a search 
Right now lowering my Medicare copay's does not really apply to me, so that is probably, that 
is a good thing. I would say that would be the one that I would not use as far as services. 
Roan’s put on so that he can play games. Bec found one that actually is pretty good if you're 
traveling and need to do a workout without ... You don't have accouterments to do it with. You 
can just usually do most everything on there in your room, so that 
Sometimes I will go searching for apps based on the needs that I have. 
The medications are awesome because at one time I was carrying around a piece of paper to 
let my care providers know what medications I was on. With this, look it up and show it to 
them and they can copy it and save me some time 
There has to be something I need 
There’s an app I use because I run a particular type of gas in my motorcycle, so that app helps 
me find those stations. I use that one on a regular basis 
Until that need occurs, I probably will not use it much. 
Was it useful to you~ ~~Interview9~~Since I don't regularly go to the doctor and I'm not on 
medication, I would say it's not really useful at this point, but in the future it would be very 
helpful. 
Were there anything in the app that make things more complicated or difficult~~~Speaker 
2~~Not that I know of, no. 
What influenced you to go to a smartphone~ ~~Interview9~~With my work, and a lot of the 
stuff I was doing with work, it was a lot easier to ... Like I said, I was doing a lot of traveling, 
and finding businesses, and being on the road. 
With my job, probably 2 or 3 times a week I'm on the road, so I use apps with the GPS, and 
stuff like that. 
Yeah. I think that if I took a lot more medicine-~~Speaker 1~~Mm-hmm 
(affirmative).~~Speaker 2~~-it would really help a lot. 
You mentioned that you use apps for organization, would you say that they help you become 
more organized, and they help you in that matter~~~Speaker 2~~Yes, undoubtedly. 
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Relationships 
A brother who's a fanatic with Apple products and the apps 
A lot of times either a friend, or I'll see watching on TV or on the Internet something, and it'll 
be talking about a particular app. Most of the time I'll say, ~Yeah, that works fine. I'll try it 
out. 
A relative told me about it. 
Actually it would be a wide range because some of them are even my daughter’s ages 
basically by word of mouth 
Bec found one that actually is pretty good 
Friends and family. Family's a big one 
Friends point me to a certain app 
From other people that have used the app before or introduced themselves to the app 
I would say mostly from friends, always 
I'm always asking persons that I know which ones that they use most of all and what's helpful 
to them. 
Many of them are baby boomers. 
Most of them, I would say, would be recommendations, that is still the best advertising despite 
our digital age 
Or maybe my husband. 
recommendation from a friend 
Roan’s put on so that he can play games. 
Someone told me about an app that was free and that it was easy to use, that kind of thing. 
Sons trying to keep me up to date on things. 
Usually, it's just somebody's told me, like my children 
When you mentioned friends, are these friends more in your age range peer group, or ... 
~~Interview9~~Some in my age. Some of them are dealing with people I work with, so that's a 
multi-age. Yeah, I would say different ages 
You ask a lot of baby boomers about which apps to use and stuff~~~Interview 10~~Yes. 
You have your daughter who's helping you with some of the apps, and then you also have apps 
that are from him 
You mentioned word of mouth. Is this from your peers, family, work~~~Speaker 2~~I would 
say family members, adopted family members, and just reading here about it. 
 
  
 
